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This report: has been prepared by GHD for Roads and Maritime Services and may only be used 

and relied on by Roads and Maritime Services for the purpose agreed between GHD and the 

Roads and Maritime Services as set out in section 1.3 of this report. 

GHD otherwise disclaims responsibility to any person other than Roads and Maritime Services 

arising in connection with this report. GHD also excludes implied warranties and conditions, to 

the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 

specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report.  GHD has no 

responsibility or obligation to update this report to account for events or changes occurring 

subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 

made by GHD described in this report (refer section(s)1.5 of this report).  GHD disclaims liability 

arising from any of the assumptions being incorrect. 

The opinions, conclusions and any recommendations in this report are based on information 

obtained from, and testing undertaken at or in connection with, specific sample points. Site 

conditions at other parts of the site may be different from the site conditions found at the specific 

sample points. 

Investigations undertaken in respect of this report are constrained by the particular site 

conditions. As a result, not all relevant site features and conditions may have been identified in 

this report. 

Site conditions may change after the date of this Report. GHD does not accept responsibility 

arising from, or in connection with, any change to the site conditions. GHD is also not 

responsible for updating this report if the site conditions change  
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Executive summary 

Project description 

Roads and Maritime Services (Roads and Maritime) is progressively upgrading the Pacific 

Highway and Manns Road between the Central Coast Highway at West Gosford and the M1 

Pacific Motorway at Ourimbah. The proposal is being completed in five stages - Stage 5 

involves the upgrade of about three kilometres of Manns Road in West Gosford and is required 

to complete the upgrade of the entire route. Stage 5 is located within the Central Coast Council 

Local Government Area and comprises the upgrade of Manns Road from two lanes to four 

lanes from Stockyard Place in West Gosford to 300 metres north of Narara Creek Road in 

Narara.  

Roads and Maritime propose to construct Stage 5 in two phases, with the northern and southern 

sections to be upgraded first, comprising the southbound approach to Stockyard Place 

intersection and Narara Creek Road intersection. The remaining section between the two 

intersections would be conducted as Phase 2. 

Land use in proximity to Stage 5 includes a well developed general industrial area with 

warehouses, offices and commercial/retail buildings on both sides of Manns Road. In the north 

of Stage 5, surrounding land use changes to low density residences, areas of environmental 

conservation, schools and public recreation.  

Existing environment 

The Stage 5 upgrade of Manns Road runs parallel to Narara Creek, which has been mapped as 

Coastal Wetlands under the State Environment Planning Policy – Coastal Management 2018. 

The proposal crosses one large drainage line and another smaller drainage line. Flora 

associated with these drainage lines include mangroves, Swamp Sclerophyll Forest and Swamp 

Oak Floodplain Forest. Fauna utilising these areas include wetland birds, water dragons, frogs 

and microbats. The topography rises in the north of Manns Road, north of Dell Road, where the 

drainage and soil conditions change, resulting in changes to the vegetation where Smooth-

barked Apple – Turpentine – Blackbutt Forest dominates. Fauna utilising this habitat includes 

microbats, arboreal and ground-dwelling mammals and woodland birds.  

A total of 91 plant species were recorded during field surveys comprising 73 indigenous native 

species, and 18 exotic or non-indigenous species. A total of 68 fauna species were recorded in 

the study area, comprising 38 birds and 20 mammals.  

One threatened flora species was recorded in the study area; Biconvex Paperbark (Melaleuca 

biconvexa) and two threatened ecological communities; Swamp Sclerophyll Forest and Swamp 

Oak Floodplain. Four threatened fauna species were recorded during field survey; Grey-headed 

Flying Fox (Pteropus poliocephalus), Little Bentwing Bat (Miniopterus australis), Eastern Freetail 

Bat (Mormopterus norfolkensis) and Eastern Bentwing Bat (Miniopterus schreibersii).  

Statutory position 

State legislation 

The overarching state legislation for the proposal is the Environmental Planning and 

Assessment Act 1979 (EP&A Act), as it forms the legal and policy platform for proposal 

assessment and approval in NSW. The Act aims to ‘encourage the proper management, 

development and conservation of natural and artificial resources’.  
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As the proposal is for road infrastructure facilities and is to be carried out by Roads and 

Maritime, Clause 94 of the State Environmental Planning Policy (Infrastructure) 2007 defines 

that it can be assessed under Division 5.1 of the EP&A Act. Development consent from council 

is not required and Roads and Maritime is the ‘determining authority’. This report addresses the 

ecological components of the environment to assist Roads and Maritime to address the 

requirements of Section 5.5 (1) of the EP&A Act. 

The EP&A Act states that the Act is subject to provisions of the Biodiversity Conservation Act 

2016 (BC Act) and Fisheries Management Act 1994 (FM Act). Part 7.3 of the BC Act and 

section 220ZZ of the FM Act list factors that must be taken into account when determining the 

significance of potential impacts of a proposed activity on threatened species, populations or 

ecological communities (or their habitats) listed under the BC Act and the FM Act. The 

‘assessment of significance’ is used to assist in the determination of whether a proposal is 

‘likely’ to impose ‘a significant effect’ on threatened biota and thus whether a species impact 

statement (SIS) is required under the BC Act or FM Act. Assessments of significance have been 

prepared for threatened biota, and it was found that no threatened biota would be significantly 

impacted by the proposal. 

The Phase 2 works would involve harming marine vegetation (mangroves) and dredging and 

reclamation activities. Under Part 7, Division 3 of the Fisheries Management Act 1994 and in 

accordance with section 199 of the FM Act, public authorities are required to notify the Minister 

and consider any issues raised by the Minister prior to carrying out the activity. Under Part 7, 

Division 4 of the FM Act, a permit would be required for harming marine vegetation 

(mangroves). In the event that construction activities block fish passage, a permit would be 

required under section 219 of the FM Act. 

The Biosecurity Act 2015 aims to manage biosecurity risks from animal and plant pests, 

diseases, weeds and contaminants. Amongst other things, the Act provides for the declaration 

of priority weeds and biosecurity zones by the Minister for Primary Industries. The Act also lists 

plant pests and diseases that are prohibited and notifiable in NSW. As there is four flora species 

listed as priority weeds in the area, management as per the Act is required.  

The following State Environmental Planning Policies also apply: 

 State Environmental Planning Policy (Coastal Management) 2018 (Coastal Management 

SEPP) 

 State Environmental Planning Policy No 44 - Koala Habitat Protection. 

Commonwealth legislation 

The Proposal is assessed under the Environment Protection and Biodiversity Conservation Act 

1999 (EPBC Act), which aims to ensure that any actions likely to cause a significant impact on 

‘matters of national environmental significance’ (MNES) or the environment of Commonwealth 

land undergo an assessment and approval process. Under the EPBC Act, an action includes a 

proposal, a development, an undertaking, an activity or a series of activities, or an alteration of 

any of these things. Threatened species listed under Commonwealth legislation have been 

identified in the Phase 2 area comprising the Grey-Headed Flying Fox and Biconvex Paperbark. 

MNES recorded or likely to occur in the study area are discussed in this report, and it was found 

that there would be no significant impacts to MNES.  
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Impacts 

The two Phase 1 upgrades of Stage 5 of Manns Road are anticipated to result in a number of 

impacts, including: 

 Manns Road upgrade – Southbound approach to Stockyard Place intersection: 

– Potential spread of exotic species and environmental weeds like Fireweed (Senecio 

madagascariensis) and exotic grass species 

– The spread of pests and pathogens like Phytophthora and Chytridiomycosis may also 

be an impact of the proposal if mitigation measures are not followed 

– Removal of fauna habitats including 0.74 hectares of maintained grassland with 

scattered trees 

– Injury and mortality of fauna including common bird species 

– Sedimentation of nearby waterways 

– Increased noise, light and vibration 

– Contribution to Key Threatening Processes 

 Manns Road upgrade – Narara Creek Road intersection: 

– Removal of 0.88 hectares of known foraging habitat for threatened microbats 

– Removal of fauna habitats including 0.88 of dry sclerophyll forest and 1.55 of 

maintained exotic grassland with scattered trees 

– Clearing of exotic grassland and priority weeds like Asparagus Fern (Asparagus 

aethiopicus), Lantana (Lantana camara), Blackberry (Rubus fruticosus) and Pampas 

Grass (Cortaderia selloana), with the potential to introduce or spread weeds, pests 

and pathogens including Phytophthora and Chytridiomycosis 

– Sedimentation of nearby waterways 

– Injury and mortality of fauna including common woodland bird species and tree 

dwelling mammals like Brush-tail Possums and Sugar Gliders 

– Decrease in fauna connectivity due to widening of Manns Road between dry 

sclerophyll forest 

– Increased noise, light and vibration 

– Contribution to Key Threatening Processes 

Impacts would be ameliorated through the implementation of mitigation measures as set out in 

Chapter 8 of this report, and which will be addressed in the Review of Environmental Factors for 

each proposal.  

Assessments of significance pursuant to section 7.3 of the BC Act have been prepared and 

found that the Manns Road upgrade – Southbound approach to Stockyard Place intersection 

and the Manns Road upgrade – Narara Creek Road intersection are unlikely to have a 

significant impact on any state or Commonwealth listed threatened biota.  

For any future Phase 2 proposals, the potential impacts that need to be further addressed 

include: 

 Aquatic impacts in the unnamed creek and downstream Narara Creek 

 Erosion of soil in drainage lines and aquatic habitat 

 The clearing of Swamp Sclerophyll Forest BC Act listed endangered ecological 

community 

 The clearing of Biconvex Paperbark (Melaleuca biconvexa) which is a BC Act and EPBC 

Act listed threatened species 
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 Removal of known foraging habitat for threatened microbats. 

Recommendations for the future environmental assessment of Phase 2 works are set out in 

Section 8.2 of this report.  

Mitigation measures 

Mitigation measures would be implemented to reduce the severity of impacts to the ecology for 

the proposals within Phase 1 of the Stage 5 Manns Road upgrade. These mitigation measures 

would follow a number of Roads and Maritime guidelines including the Roads and Maritime 

Biodiversity Guidelines (Roads and Traffic Authority, 2011) as outlined in this report. Measures 

include: 

 Avoid unnecessary loss of native vegetation during detailed design phase and pre-

construction through the use of exclusion zones 

 A construction environmental management plan (CEMP) would include measures to 

reduce impacts to flora and fauna. Measures that would be included in the CEMP: 

– Dust mitigation measures like setting maximum vehicle speeds, water tanker to spray 

unpaved roads and dust suppressants on soil stockpiles  

– A sediment management plan 

– Contaminant controls 

 Environmental inductions prior to construction work to inform workers of threatened flora 

and fauna, and how to protect biodiversity values 

 Weed removal and disposal protocols including disposal at correct facilities 

 Protocols for construction in or around aquatic habitats. 

Roads and Maritime Guideline for Biodiversity Offsets (RMS 2016) was considered and no 

offsets are required as a result of the proposal. 

Conclusion 

Phase 1 – Southbound approach to Stockyard Place intersection 

The proposal would require clearing of up to 0.74 hectares of exotic grassland and planted 

native trees. No threatened biota would be impacted and no significant impact is predicted. 

Phase 1 – Narara Creek Road intersection upgrade, Narara 

The proposal would require the removal of up to 0.88 hectares of native vegetation, while 0.11 

hectares of ecologically endangered community would be preserved within a proposed 

compound location. One threatened species was recorded in the proposal footprint and three 

have the potential to occur, but it was concluded that the proposal would not cause significant 

impacts to these species and no offset is required for threatened biota listed under the EPBC 

Act. 

Phase 2 – Remaining Stage 5 concept design 

A range of potentially significant ecological constraints are present for the remaining concept 

design. These issues would be addressed in the future environmental assessment for Phase 2 

of Manns Road upgrade.
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1. Introduction 

1.1 Proposal background 

The Pacific Highway and Manns Road between the Central Coast Highway at West Gosford 

and the M1 Pacific Motorway at Ourimbah is a strategic north-south route for access to and 

from the M1 Pacific Motorway. The Pacific Highway and Manns Road are being progressively 

upgraded to improve road user safety and road capacity to reduce travel time and meet forecast 

future traffic volumes. The upgrade is being completed in five stages as shown in Figure 1-1. 

Stages 1 to 4 are in various stages of design, construction or operation and the final stage 

(Stage 5) is required to complete the upgrade of the route.  

Roads and Maritime Services (Roads and Maritime) has commenced concept design and 

environmental assessment for Stage 5. Stage 5 covers about three kilometres of Manns Road 

from West Gosford to Narara, where it will connect with Stage 4 works. 

1.2 Stage 5 upgrade 

Stage 5 comprises the upgrade of Manns Road from two lanes to four lanes from Stockyard 

Place in West Gosford, to 300 metres north of Narara Creek Road in Narara, which includes 

eight intersections, three of which have existing traffic lights. Roads and Maritime propose to 

construct Stage 5 in two phases, with the northern and southern sections to be upgraded first, 

comprising Stockyard Place intersection and Narara Creek Road intersection. The remaining 

section between the two intersections would be conducted as Phase 2 in one or more work 

packages, entirely dependent on future government funding. 

Due to uncertainty in the timing of construction for Phase 2, a review of environmental factors 

(REF) will be prepared for the two intersections under Phase 1, while an environmental 

assessment will be prepared for Phase 2 works at a later date once funding and timing for 

detailed design and construction has been confirmed. A summary of the phased delivery and 

associated environmental assessments is provided in Table 1-1. 

Table 1-1 Stage 5 phases  

Name of assessment Extent Phase  Assessment 
type 

Manns Road upgrade – 
Southbound approach to 
Stockyard Place 
intersection 

Widening of the southbound approach to 
the intersection from about 300 metres 
north of Stockyard Place 

1 REF 

Manns Road upgrade –
Narara Creek Road 
intersection, Narara 

The northern 600 metres of Stage 5, 
comprising 300 metres south and 300 
metres north of Narara Creek Road / 
Maliwa Road Intersection 

1 REF 

Manns Road upgrade – 
remaining concept 
design 

Remaining works between Stockyard Place 
to about 300 metres south of Narara Creek 
Road / Maliwa Road Intersection 

2 Type and 
extent to be 
confirmed 
once 
funding 
available 
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1.3 Location 

Stage 5 of the Manns Road upgrade is within the Central Coast Council Local Government Area 

between West Gosford and Narara, as shown in Figure 1-3, while the location of each phase is 

provided in Section 2. 

The location can be generally described as two distinct environments, with the southern two 

kilometres of Stage 5 comprising a well-developed general industrial area with warehouses, 

offices and commercial / retail buildings on both sides of the road. From about 200 metres north 

of Dell Road, the surrounding land use changes to low density residences, with areas of 

environmental conservation, schools and public recreation. 

1.4 Terms and definitions 

In this report, the following terms and definitions are used: 

 Stage 5: the fifth stage of upgrade works for the Pacific Highway and Manns Road 

between the Central Coast Highway at West Gosford and the M1 Pacific Motorway at 

Ourimbah. Stage 5 includes all upgrade works between 300 metres north of Narara 

Creek Road, Narara, and Stockyard Place intersection in Gosford (refer to Figure 1-1) 

 Phase 1: upgrade of Narara Creek Road intersection and the southbound approach to 

Stockyard Place intersection 

 Phase 2: Remaining works within Stage 5, between Stockyard Place (northbound lanes) 

to about 300 metres south of Narara Creek Road / Maliwa Road intersection 

 Construction footprint / proposal footprint: areas that would be directly impacted by 

construction of the proposal (including compounds) 

 The proposal: For the purpose of this report, the proposal is: 

– Southbound approach to Stockyard Place intersection upgrade (Phase 1) in Section 

6.1 

– Narara Creek Road intersection upgrade (Phase 1) in Section 6.2 

– Remaining Stage 5 Concept Design (Phase 2) in Section 5 and 7 

 Study area: Areas that would be directly and indirectly impacted by the proposal. The 

study area for this assessment is shown in Section 4 

 Locality: the area within a 10 kilometres radius of the study area. 

1.5 Purpose and scope of this assessment 

This report comprises the BAR, which has been prepared to inform the PEI and REF’s for the 

Stage 5 Pacific Highway and Manns Road Upgrade. This report has been prepared with 

reference to Roads and Maritime’s Environmental Assessment Practice Note: Biodiversity 

Assessment EIA-N06 (RMS, 2012). The aims and scope of this report are to: 

 Outline the methods used for the biodiversity assessment 

 Describe the existing environment of the concept design study area, including the results 

of the desktop assessment and site surveys 

 Identify the presence or likely presence of threatened species, populations and ecological 

communities and their habitats listed under the BC Act and FM Act 

 Assess the potential for any MNES listed under the EPBC Act to occur within the 

construction footprint and/or to be affected by the proposal 
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 Identify the potential impacts of the proposal on biodiversity values including threatened 

biota and their habitats 

 Recommend mitigation and environmental management measures to avoid or minimise 

adverse impacts on threatened biota and biodiversity values, in accordance with Roads 

and Maritime’s Biodiversity Guidelines (RTA, 2011a) 

 Assess the likely significance of impacts on threatened biota listed under the BC Act, FM 

Act and EPBC Act that would be affected by the proposal  

 Assess the requirement for a biodiversity offset in accordance with Roads and Maritime’s 

Guideline for biodiversity offsets (RTA, 2011b). 
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2. Proposal description 

2.1 Stage 5 objectives 

The objectives of the Stage 5 upgrade have been developed in strategic and early concept 

design and are as follows: 

 Support productivity by providing a road with improved road user safety and capacity to 

maintain a reasonable level of service (at the lowest a Level D, with peak delays of no 

more than 56 seconds) to meet forecast traffic volumes up to the year 2036 

 Upgrade the route for access of B-Doubles and other freight vehicles 

 Improve access to and provide facilities for road based public transport 

 Encourage transport alternatives by providing appropriate facilities and better connections 

for walking and cycling through the road corridor. 

The proposed option for a two phase upgrade with early completion of the northern and 

southern intersections (Phase 1) will contribute directly to the first objective by upgrading the 

two intersections with the lowest existing level of service (currently C, projected to increase to F 

by 2036) within Stage 5. This is because the existing Stockyard Place and Narara Creek Road 

Intersections have a current average delay per vehicle of up to 42 seconds, which if upgraded 

as early works would improve the traffic flow within the Stage 5 area until Phase 2 works can be 

completed.  

The overall goal is to achieve the best possible result for each of the above objectives, while 

minimising the impact on the environment and local community. 

2.2 Existing roads 

The Stage 5 section of Manns Road covers a variety of adjacent land uses, including well 

developed commercial and light industry, remnant native vegetation with various levels of 

disturbance, schools and residential. It is currently one lane in each direction with multiple 

access points; including local road intersections and private business driveways, and long 

lengths of uncontrolled car parking on verges and adjacent areas.  

There are major public utility installations closely adjacent to existing travel lanes including 

aerial electricity and some major regional communications. Surface drainage is variable with a 

mixture of piped, kerbed and open channel systems at many locations. The existing sign posted 

speed limit within the limit of works is 60 kilometres per hour. There are currently eight 

intersections within the Stage 5 section of works, as follows (south to north): 

 Stockyard Place 

 Carnarvon Road 

 Yandina Road 

 Nells Road 

 Merinee Road 

 Dignity Crescent 

 Dell Road 

 Narara Creek Road / Maliwa Road.  
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2.3 Key features of Stage 5 

The key features of the Stage 5 Manns Road upgrade include: 

 Four traffic lanes on Manns Road (two in each direction), from Stockyard Place to about 

30 metres north of Narara Creek Road 

 A design speed of 70 kilometres per hour for Manns Road and 60 kilometres per hour for 

local roads. For the northern extent of Stage 5 (from about 300 metres south of Narara 

Creek Road), a design speed of 60 kilometres per hour would be adopted due to reduced 

line of sight 

 New and upgraded intersections, with traffic lights at Stockyard Place, Carnarvon Road, 

Merinee Road, Dell Road and Narara Creek Road 

 Provision of a central median 

 Restriction of access to left turns only at Dignity Crescent, Nells Road and removal of the 

left in movement at Yandina Road 

 Provision of two formal U-turn facilities at proposed new traffic light controlled 

intersections opposite Carnarvon Road and Dell Road, plus a U-turn option at Dignity 

Crescent 

 Replacement and duplication of the bridge over an un-named tributary of Narara Creek 

about 500 metres north of Stockyard Place 

 Road formation widening – embankments and cuttings along Manns Road, including 

minor and major retaining walls in some locations to limit property acquisition 

 On road cycle provision northbound and southbound Manns Road 

 Provision for shared path (for use by both pedestrians and cyclists) on the western side of 

Manns Road throughout Stage 5 

 Provision for shared pedestrian and cycle crossings at the intersections 

 Upgrade and extension of drainage infrastructure and stormwater management 

 Relocations of multiple public utility assets either side of and across Manns Road. 

Further detail on the early works for the northern and southern extents is provided in the 

following sub-sections. A figure showing the key features of Stage 5 is provided in Figure 1-1. 

2.3.1 Southbound approach to Stockyard Place intersection  

Stockyard Place intersection is located at the southern extent of Stage 5 works in an industrial 

area. The existing four-leg traffic light controlled intersection would be upgraded with 

amendments to reflect the new travel lane arrangement allowing: 

 Increase from three to four traffic lanes on the Manns Road southbound leg of the 

intersection to provide: 

– A single dedicated right turn lane onto Stockyard Place 

– A single dedicated left turn lane onto Stockyard Place 

– Dual through lanes 

 Provision of a central median on Manns Road from the Stockyard Place intersection to 

about 125 metres north 

 Minor driveway adjustments on the east of Manns Road to limit property acquisition 

 On road cycle provision approaching the intersection southbound on Manns Road 
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 Slight relocation of the shared pedestrian and cycle crossing on the east leg of the 

intersection and retention of the shared pedestrian and cycle crossing on the north leg of 

the intersection 

 Upgrade and extension of drainage infrastructure and stormwater management 

 Relocations of multiple public utility assets to allow road widening for the intersection 

upgrade. 

2.3.2 Narara Creek Road intersection 

Narara Creek Road intersection is located at the northern extent of Stage 5 works and connects 

with the Stage 4 section of road. The Narara Creek Road intersection would be upgraded to 

reflect the new travel lane arrangement allowing:  

 Dual left and right turn lanes out of Narara Creek Road and Maliwa Road onto Manns 

Road 

 Single dedicated right turn lane from Manns Road northbound onto Narara Creek Road  

 Single dedicated right turn lane from Manns Road southbound into Maliwa Road  

 Dual through lanes north and southbound Manns Road 

 On road cycle provision northbound and southbound Manns Road 

 Provision for shared path (for use by both pedestrians and cyclists) on the western side of 

Manns Road 

 Provision for shared pedestrian and cycle crossing on the Maliwa Road leg and 

pedestrian crossings on the remaining three legs. 

2.4 Ancillary facilities 

Four potential compound locations have been proposed for the Phase 1 upgrade, as follows: 

 Compound 1 - located at the intersection of Manns Road and Carrington Street, about 

550 metres north of Narara Creek Road intersection. It is positioned on vacant grassed 

land under private ownership 

 Compound 2 - located adjacent to Manns Road, about 200 metres northeast of Narara 

Creek Road intersection. It is positioned on vacant grassed land under private ownership 

 Temporary construction area - a gravelled area of about 550 square metres within the 

road verge of Manns Road, about 100 metres north of Dell Road 

 Compound 3 - located on the southwest corner of the Dell Road and Manns Road 

intersection. This lot comprises an existing motor registry office owned by Roads and 

Maritime. 

 Compound 4 - positioned within three blocks of remnant land that was acquired by Roads 

and Maritime for the Manns Road / Central Coast Highway intersection project, about 330 

metres south of Stockyard Place. The buildings located at this site would be demolished. 

Compounds 1, 2 and the temporary construction area are proposed to be used for the Narara 

Creek Road intersection upgrade, while compound 4 is proposed for use for the southbound 

approach to Stockyard Place intersection. Compound 3 is located in the centre of Stage 5 and 

would therefore be used for both intersection upgrades. All compounds would be utilised for the 

remaining concept design works. 

  



Figure 2-1a

0 75 150 225 30037.5

Metres

LEGEND

© 2018. Whilst every care has been taken to prepare this map, GHD, RMS and LPI make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Job Number
Revision 0

22-19033

Date 07 Aug 2018o
Roads and Maritime Services
Manns Road Upgrade , West Gosford
Specialist Studies

Key features of the proposal

Data source:  LPI: DTDB / DCDB, 2017, Aerial Imagery, 2015; RMS: Geotechnical data, Melaleuca bioconvexa mapping, 2017; DPE:SEPP14, 2016. Created by:tmorton

Suite 10, Zenith Building 6 Reliance Drive Tuggerah NSW 2259 T 61 2 4979 9999 F 61 2 4979 8888 E centralcoastmail@ghd.com W www.ghd.com.au

Paper Size A4

Map Projection : Transverse Mercator
Horizontal Datum: GDA 1994
Grid: GDA 1994 MGA Zone 56

Na
rara

Creek

Unnam
ed Creek

FountainCreek

MA
NN

S R
OA

D

C
A
P
E
 S
T
R
E
E
T

COOLAWIN CIRCLE

DELL ROAD

NARARACREEKROAD

H
E
LY

 S
T
R
E
E
T

RACECOURSE ROAD

FAUNCE STREET

N
E
L
L
S
 R
O
A
D

C
O
R
E
L
L
A
CR

ESCENT

DAINTRE
E
P
L
A
C
E

M
E
R
IN
E
E
 R
O
A
D

MALIWA ROAD

B
A
T
L
E
Y
 S
T
R
E
E
T

Y
O
U
N
G
S
T
R
E
E
T

JA
C
A
N
A
 A
V
E
N
U
E

N
E
L
IMAHCLOSE

BOWEN CRESCENT

YANDINAROAD

SINCLAIR STREET

DIG
NITY

CRE
SC

E
N
T

E
N
T
E
R
P
R
ISECLOSE

COMSERV CLOSE DWYERSTREET

GIBBENS ROAD

Y
A
N
D
ER

RACRESC
E
N
T

ROTARY
APEX

DRIVE

SOMERSBY

WEST GOSFORD

GOSFORD

NARARA

WEST GOSFORD

GOSFORD

NARARA

1

2

3

Narara Creek intersection upgrade

Southbound approach to Stockyard Place upgrade

Remaining concept design (indicative area only shown)

SHEET INDEX

© Department of Finance, Services & Innovation 2017



Figure 2-1b

0 10 20 30 405

Metres

LEGEND

© 2018. Whilst every care has been taken to prepare this map, GHD, RMS and LPI make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Job Number
Revision 0

22-19033

Date 07 Aug 2018o
Roads and Maritime Services
Manns Road Upgrade , West Gosford
Specialist Studies

Key features of the proposal
Stockyard Place Intersection

Data source:  LPI: DTDB / DCDB, 2017, Aerial Imagery, 2015; RMS: Geotechnical data, Melaleuca bioconvexa mapping, 2017; DPE:SEPP14, 2016. Created by:tmorton

Suite 10, Zenith Building 6 Reliance Drive Tuggerah NSW 2259 T 61 2 4979 9999 F 61 2 4979 8888 E centralcoastmail@ghd.com W www.ghd.com.au

Paper Size A4

Map Projection : Transverse Mercator
Horizontal Datum: GDA 1994
Grid: GDA 1994 MGA Zone 56

N
ar
ar
a
C
re
ek

STOCKYARDPLACE

M
A
N
N
S
 R
O
A
D

TA
T
H
R
A
 S
T
R
E
E
T

CARNARVON ROAD

M
A
R
S
TA

N
 C
L
O
S
E

WEST GOSFORD

WEST GOSFORD

GOSFORD

NARARA

2

1

3

Southbound approach to Stockyard Place upgrade

SHEET INDEX

© Department of Finance, Services & Innovation 2017



Figure 2-1c

0 30 60 90 12015

Metres

LEGEND

© 2018. Whilst every care has been taken to prepare this map, GHD, RMS and LPI make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Job Number
Revision 0

22-19033

Date 07 Aug 2018o
Roads and Maritime Services
Manns Road Upgrade , West Gosford
Specialist Studies

Key features of the proposal
Narara Creek Intersection

Data source:  LPI: DTDB / DCDB, 2017, Aerial Imagery, 2015; RMS: Geotechnical data, Melaleuca bioconvexa mapping, 2017; DPE:SEPP14, 2016. Created by:tmorton

Suite 10, Zenith Building 6 Reliance Drive Tuggerah NSW 2259 T 61 2 4979 9999 F 61 2 4979 8888 E centralcoastmail@ghd.com W www.ghd.com.au

Paper Size A4

Map Projection : Transverse Mercator
Horizontal Datum: GDA 1994
Grid: GDA 1994 MGA Zone 56

Na
ra
ra
Cr
ee
k

C
O
O
L
A
W
IN
 C
IR
C
L
E

W
ANANDA RO

AD

NARARACREEKROAD

M
A
N
N
S
R
O
A
D

JI
R
R
A
N
G
 R
O
A
D

P
E
R
IN
A
 R
O
A
D

C
O
R
E
L
L
A
 C
R
E
S
C
E
N
T

LY
NC
H
RO

AD

GR
EEN

VIEWROAD

MALIWA ROAD

THE RIDG
E

NELIMAHCLOSE

COOINDACRESCENT

WEST GOSFORD GOSFORD

NARARA

WEST GOSFORD

GOSFORD

NARARA
3

1

2

Narara Creek intersection upgrade

SHEET INDEX

© Department of Finance, Services & Innovation 2017



 

GHD | Report for Roads and Maritime Services - Manns Road Upgrade, 22/19033 | 13 

3. Legislative context 

3.1 NSW State legislation 

3.1.1 Environmental Planning and Assessment Act 1979 

The EP&A Act forms the legal and policy platform for proposal assessment and approval in 

NSW and aims to, amongst other things, ‘encourage the proper management, development and 

conservation of natural and artificial resources’. All development in NSW is assessed in 

accordance with the provisions of the EP&A Act and the Environmental Planning and 

Assessment Regulation 2000.  

As the proposal is for road infrastructure facilities and is to be carried out by Roads and 

Maritime, Clause 94 of the Infrastructure State Environmental Planning Policy defines that it can 

be assessed under Division 5.1 of the Environmental Planning and Assessment Act 1979. 

Development consent from council is not required and Roads and Maritime is the ‘determining 

authority’. Under section 5.5 (1) of the EP&A Act, determining authorities must ‘examine and 

take into account to the fullest extent possible all matters affecting or likely to affect the 

environment by reason of that activity’. This report addresses the ecological components of the 

environment to assist Roads and Maritime to address the requirements of section 5.5 (1) of the 

EP&A Act. 

Section 1.7 of the EP&A Act states that the Act is subject to provisions of Part 7 of the BC Act 

and Part 7A of the FM Act. Part 7.3 of the BC Act and section 220ZZ of the FM Act list factors 

that must be taken into account when determining the significance of potential impacts of a 

proposed activity on threatened species, populations or ecological communities (or their 

habitats) listed under the BC Act and the FM Act. The ‘assessment of significance’ is used to 

assist in the determination of whether a proposal is ‘likely’ to impose ‘a significant effect’ on 

threatened biota and thus whether a species impact statement (SIS) is required under the BC 

Act or FM Act. Under the BC Act, there is also the option to prepare a Biodiversity Development 

Assessment Report (BDAR) rather than an SIS. Assessments of significance have been 

prepared for threatened biota that would be impacted or are likely to be impacted by the 

proposal and are provided in Appendix B. 

3.1.2 Biodiversity Conservation Act 2016 

The BC Act provides legal status for biota of conservation significance in NSW. The BC Act 

aims to, amongst other things, ‘maintain a healthy, productive and resilient environment for the 

greatest well-being of the community, now and into the future, consistent with the principles of 

ecologically sustainable development’. It provides for the listing of threatened species and 

communities, establishes a framework to avoid, minimise and offset the impacts of proposed 

development (the Biodiversity Offsets Scheme), and establishes a scientific method for 

assessing the likely impacts on biodiversity values and calculating measures to offset those 

impacts (the Biodiversity Assessment Method, BAM). 

The BC Act came into effect on 25 August 2017 and repealed the Threatened Species 

Conservation Act 1995. Proponents can still assess the impacts of Part 5 developments on 

threatened biota listed under the BC Act via section 1.7 of the EP&A Act, or they can voluntarily 

opt-in to the new Biodiversity Offsets Scheme (BOS). In the first instance, a biodiversity impact 

assessment can be prepared and impacts on threatened biota assessed via the new five part 

test (section 7.3 of the BC Act, replacing the former seven part test as set out in Section 94A of 

the TSC Act). If the biodiversity impacts of the proposal are likely to be significant, an SIS or 

assessment under the BOS would be required. If a proposal is assessed under the BOS, a 

BDAR would be required which would include the calculation of biodiversity credits in 

accordance with the Biodiversity Assessment Methodology (BAM) to offset the impacts of the 

proposal on biodiversity values. 
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The BC Act has been addressed in this assessment through: 

 Desktop review to determine the threatened species, populations or ecological 

communities that have been previously recorded within the locality and hence could occur 

subject to the habitats present 

 Targeted field surveys for listed threatened species, populations and ecological 

communities  

 Identification, assessment and mapping of listed threatened communities and threatened 

species (or their habitat)  

 Assessment of potential impacts on listed threatened species, populations and ecological 

communities, including identification of key threatening processes relevant to the 

proposal 

 Identification of suitable impact mitigation and environmental management measures for 

listed threatened species, where required. 

Threatened biota recorded or likely to occur in the study area are detailed further in Section 5.6. 

There would be no significant impact to threatened species listed under the BC Act during 

Phase 1 works as determined by assessments of significance (Appendix A and Appendix B). 

Assessment of significance for threatened species present and likely to occur in the remaining 

concept design would be carried out during environmental assessment for Phase 2 works. 

3.1.3 Fisheries Management Act 1994 

The objectives of the FM Act are to conserve, develop and share the fishery resources of the 

State for the benefit of present and future generations. It provides for: 

 The listing of threatened species, populations and ecological communities, with 

endangered species, populations and communities listed under Schedule 4, critically 

endangered species and communities listed under Schedule 4A, vulnerable species and 

communities listed under Schedule 5 

 The listing of ‘Key Threatening Processes’ under Schedule 6 

 Identification of diseases affecting fish and marine vegetation 

 Management of noxious fish and noxious marine vegetation 

 The preparation and implementation of Recovery Plans and Threat Abatement Plans 

 Requirements or otherwise for the preparation of a SIS. 

One of the objectives of the FM Act is to 'conserve key fish habitats' which includes aquatic 

habitats that are important to the maintenance of fish populations generally and the survival and 

recovery of threatened aquatic species. To assist in the protection of key fish habitats, DPI has 

produced the Policy and guidelines for fish habitat conservation and management (DPI 2013). 

This policy applies to the following developments, works or activities, each of which can impact 

on key fish habitat: 

 Dredging or reclamation 

 Impeding fish passage 

 Damaging marine vegetation 

 De-snagging.  

DPI (2013) also details the policies and guidelines for mitigating and offsetting impacts on fish 

habitat. DPI enforces a ‘no net loss’ habitat policy as a permit condition or condition of consent. 
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This may require proponents to conduct habitat rehabilitation and/or provide environmental 

compensation for impacts on fish habitat. 

The FM Act has been addressed in this assessment through undertaking:  

 A desktop review to determine the threatened species, populations or ecological 

communities that have been previously recorded within the locality of the proposal and 

hence could occur subject to the habitats present 

 Assessment of potential impacts on aquatic habitats, including identification of key 

threatening processes of relevance to the proposal, impacts on key fish habitat and fish 

passage 

 Assessment of the potential for impacts on listed threatened species, populations and 

ecological communities and the requirement or otherwise for an SIS  

 Identification of suitable impact mitigation and environmental management measures to 

avoid or mitigate impacts on the aquatic environment 

 Items relating to the FM Act are discussed in Section 5.6.  

The Phase 2 works would involve harming marine vegetation (mangroves) and a permit would be 

required under Part 7 Division 4 of the FM Act. Phase 2 would also involve dredging and 

reclamation activities under Part 7, Division 3 of the FM Act. In accordance with section 199 of 

the FM Act, public authorities are required to notify the Minister and consider any issues raised by 

the Minister prior to carrying dredging and reclamation activities. In the event that construction 

activities block fish passage, a permit would be required under section 219 of the FM Act. 

3.1.4 Biosecurity Act 2015  

The Biosecurity Act 2015 aims to manage biosecurity risks from animal and plant pests and 

diseases, weeds and contaminants. The Act provides for modern, flexible tools and powers that 

allow effective, risk-based management of biosecurity in NSW. It provides a streamlined 

statutory framework to protect the NSW economy, environment and community from the 

negative impact of pests, diseases and weeds. The primary object of the Act is to provide a 

framework for the prevention, elimination and minimisation of biosecurity risks posed by 

biosecurity matter, dealing with biosecurity matter, carriers and potential carriers, and other 

activities that involve biosecurity matter, carriers or potential carriers. 

Amongst other things, the Act provides for the declaration of priority weeds and biosecurity 

zones by the Minister for Primary Industries. The Act also lists plant pests and diseases that are 

prohibited and notifiable in NSW. In NSW, all plants are regulated with a general biosecurity 

duty to prevent, eliminate or minimise any biosecurity risk they may pose. Any person who deals 

with any plant, who knows (or ought to know) of any biosecurity risk, has a duty to ensure the 

risk is prevented, eliminated or minimised, so far as is reasonably practicable. 

Four priority weed species were recorded in the study area: Asparagus Fern (Asparagus 

aethiopicus), Lantana (Lantana camara), Pampas Gras (Cortaderia selloana) and Blackberry 

(Rubus fruticosus species aggregate). Legal requirements to minimise the potential for the 

introduction and/or spread of weeds as a result of the proposal are discussed in Section 5.2.3. 

3.1.5 State Environmental Planning Policies 

State Environmental Planning Policy (Coastal Management) 2018 (Coastal Management 
SEPP) 

The Coastal Management SEPP updates and consolidates SEPP 14 (Coastal Wetlands), SEPP 

26 (Littoral Rainforests) and SEPP 71 (Coastal Protection), including clause 5.5 of the Standard 

Instrument – Principal Local Environmental Plan. These policies are now repealed. 
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The Coastal Management SEPP gives effect to the objectives of the Coastal Management Act 

2016 from a land use planning perspective, by specifying how development proposals are to be 

assessed if they fall within the coastal zone.  

Coastal Management SEPP defines the four coastal management areas in the Act through 

detailed mapping and specifies assessment criteria that are tailored for each coastal 

management area. Councils and other consent authorities must apply these criteria when 

assessing proposals for development that falls within one or more of the mapped areas. 

Coastal Wetlands and Proximity Areas for Coastal wetlands occur in the study area on the 

edges of Narara Creek (Figure 3-1). Coastal Wetlands do not occur in the construction footprint, 

although their Proximity Areas do. The Coastal Management SEPP imposes targeted 

development control for these areas to guide appropriate development within the coastal zone.  

Activities that impact on land classified as Coastal Wetlands may be carried out with 

development consent under Part 4 of the EP&A Act. As there is no Coastal Wetland within the 

construction footprint, there is no requirement for development consent under the Act. Proximity 

Areas for Coastal Wetlands under the Coastal Management SEPP do not require development 

consent, although the consent authority must consider that the proposal would not have 

significant impacts on the following: 

 The biophysical, hydrological or ecological integrity of the adjacent coastal wetland or 

littoral rainforest, or 

 The quantity and quality of surface and ground water flows to and from the adjacent 

coastal wetland or littoral rainforest (section 11). 

Indirect impacts to areas mapped under the Coastal Management SEPP as a result of the 

proposal are discussed in Section 5.2.4. 

State Environmental Planning Policy No 44 - Koala Habitat Protection 

The State Environmental Planning Policy 44 – Koala Habitat Protection (SEPP 44) encourages 

the conservation and management of natural vegetation areas that provide habitat for Koalas to 

ensure that permanent free living populations are maintained over their present range.  

The policy applies to land within local government areas (LGA) listed under Schedule 1. The 

proposal is located within the Gosford LGA, which now forms part of the Central Coast LGA. 

Gosford LGA is listed under Schedule 1 and therefore the policy applies to the proposal. 

SEPP 44 requires that before granting consent for development on land over one hectare in 

area, a consent authority must be satisfied as to whether or not the land is ‘potential’ and ‘core’ 

Koala habitat. These are defined as follows: 

 ‘Core Koala Habitat’ is an area of land with a resident population of Koalas, evidenced by 

attributes such as breeding females (that is, females with young) and recent sightings and 

historical records of a population 

 ‘Potential Koala Habitat’ is an area of native vegetation where the trees of the types listed 

in Schedule 2 constitute at least 15 per cent of the total number of trees in the upper or 

lower strata of the tree component 

 Koala feed trees are present in the study area. 

Although Koala feed trees were identified in the study area, they do not form potential or core 

Koala habitat. Due to this, SEPP 44 is not triggered by the proposal. Potential Koala habitat is 

discussed further in Section 5.3.2. 
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3.2 Commonwealth legislation 

3.2.1 Environment Protection and Biodiversity Conservation Act 1999 

The purpose of the EPBC Act is to ensure that actions likely to cause a significant impact on 

‘matters of national environmental significance’ (MNES) or the environment of Commonwealth 

land undergo an assessment and approval process. Under the EPBC Act, an action includes a 

proposal, a development, an undertaking, an activity or a series of activities, or an alteration of 

any of these things. An action that ‘has, will have or is likely to have a significant impact on a 

matter of national environmental significance’ or a significant impact to the environment of 

Commonwealth land is deemed to be a ‘controlled action’ and may not be conducted without 

prior approval from the Australian Minister for the Environment.  

The EPBC Act identifies MNES as: 

 World heritage properties 

 National heritage places 

 Wetlands of international importance (Ramsar wetlands) 

 Threatened species and ecological communities 

 Migratory species 

 Commonwealth marine areas 

 The Great Barrier Reef Marine Park 

 Nuclear actions (including uranium mining) 

 A water resource, in relation to coal seam gas development and large coal mining development. 

In September 2015, a ‘strategic assessment’ approval was granted by the Australian Minister for 

the Environment in accordance with the EPBC Act. The program applies to Roads and Maritime 

activities being assessed under Part 5 of the EP&A Act with respect to potential impacts on 

Specified Protected Matters (nationally listed threatened species, ecological communities and 

migratory species). The objective of the program is to ensure that road and traffic management 

activities carried out by Roads and Maritime are assessed and delivered in a way that provides 

protection for these Specified Protected Matters. The ‘avoid, minimise, mitigate and offset’ 

hierarchy must be addressed. Potential impacts on Specified Protected Matters are subject to 

an assessment of significance pursuant to the EPBC Act Significant Impact Guidelines (DotE 

2013), however, there is no need to refer the proposal to the Minister for the Environment. If a 

significant impact is considered likely for a Specified Protected Matter, impacts must be offset 

using an endorsed method (eg. the Biodiversity Assessment Method).  

The EPBC Act has been addressed in this assessment through: 

 Desktop review to determine the listed biodiversity matters that are predicted to occur 

within the locality of the proposal and hence could occur, subject to the habitats present 

 Targeted field surveys for listed threatened biota and migratory species 

 Assessment of potential impacts on threatened and migratory biota, including 

assessments of significance where relevant 

 Identification of suitable impact mitigation and environmental management measures for 

threatened and migratory biota, where required 

 Identification of the need or otherwise for biodiversity offsets for impacts on listed 

biodiversity matters. 
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Threatened species listed under Commonwealth Legislation have been identified in the Phase 2 

area. As the remaining concept design would be considered under the Phase 2 works, 

assessments of significance pursuant to the EPBC Significant Impact Guidelines (DotE, 2013) 

would be carried out during the environmental assessment of Phase 2. MNES recorded or likely 

to occur in the study area are detailed further in Section 5.6. 
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4. Methods 

4.1 Personnel 

Qualifications of personnel that undertook field surveys and prepared this report are provided in 

Table 4-1. Flora and fauna surveys were conducted under a Section 132C scientific licence 

(SL100146) issued under the NSW National Parks and Wildlife Act 1974 and complied with 

GHD’s animal ethics Research Authority. 

Table 4-1 Qualifications of personnel 

Name Position/Role Qualifications Years’ 
Experience 

Arien Quin Senior Ecologist /  
site surveys, reporting 

BSc (Botany), BA 

NSW BAM Assessor 
Accreditation (number 17098 ) 

11+ years 

Dr. Kirsten 
Crosby 

Senior Ecologist /  
technical review 

BSc, PhD (Zoology) 

NSW BAM Assessor 
Accreditation (number 17011) 

13+ years 

Bridie Halse Ecologist / desktop 
assessment, site survey, 
data processing, reporting 

BEnvSc  2+ years 

Malith 
Weerakoon 

Ecologist / desktop 
assessment, site survey, 
data processing, reporting 

BSc, Mphil. (Zoology) 5+ years 

Craig 
Grabham 

Senior ecologist / bat call 
analysis 

BSc (Parks, Recreation and 
Heritage) 

Wildlife Acoustic’s Song Meter 
and SongScope training – 
Faunatech/Austbat 

Anabat system training course – 
Titley Scientific  

18 years 

4.2 Desktop assessment 

4.2.1 Literature review 

A review of previous studies prepared for previous stages of the Project as well as part of the 

preliminary design for the proposal was carried out. Documents and resources reviewed for the 

preparation of this report include the following: 

 Preliminary Environmental Investigation for Manns Road, between Stockyard Place, West 

Gosford and Narara Creek Road, Narara (Advitech 2016) 

 Advitech Environmental (2017), Technical Note - Stage 5 –Manns Road Upgrade, 

Assessment of Significance Biconvex Paperbark (Unpublished report prepared for Roads 

and Maritime Service) 

 Parsons Brinkerhoff (2012) Pacific Highway Upgrade Narara to Lisarow Biodiversity 

Assessment, Unpublished report prepared for the Roads and Maritime Service 

 Vegetation mapping completed by Bell (2013) for the Gosford Shire Council to identify 

native vegetation types occurring within the study area and the likely presence of any 

threatened ecological communities. 

Compound 1 was assessed as part of the biodiversity assessment for Stage 4 of the Manns 

Road upgrade (SMEC 2017). The results of that assessment have been utilised to inform the 

existing environment and impacts for this assessment in relation to compound 1. 
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4.2.2 Database review 

A desktop database review was carried out to create a list of threatened flora and fauna 

species, populations and ecological communities (biota) listed under the BC Act and FM Act, 

and MNES listed under the EPBC Act that could be expected to occur in the locality based on 

previous records, known distribution ranges, and habitats present. The database review 

assisted with focusing field survey techniques and effort. Biodiversity databases pertaining to 

the study area and locality (i.e. within a 10 kilometres radius of the site) that were reviewed prior 

to conducting field investigations included: 

 The NSW Office of Environment and Heritage (OEH) BioNet Atlas for records of 

threatened species listed under the BC Act and EPBC Act which have been recorded 

within the locality (report generated on 11 July 2018) (OEH, 2017a) 

 The Australian Government Department of the Environment and Energy (DoEE) 

Protected Matters Search Tool for MNES listed under the EPBC Act which may occur in 

the area (report generated on 11 July 2018) (DoEE 2018a) 

 OEH threatened species profiles online database (OEH 2018b) 

 DoEE online species profiles and threats database (DoEE 2018b) 

 DPI freshwater threatened species viewer (via Google Earth) (DPI 2018) 

 The NSW Vegetation Information System (VIS) Classification 2.1 - Community 

Identification (OEH 2018c) to identify matching plant community types (PCTs) in the study 

area 

 OEH and DoEE critical habitat registers (OEH 2018d, DoEE 2018c) 

 The Bureau of Meteorology (BOM) Atlas of Groundwater Dependent Ecosystems (GDEs) 

(BOM 2018a) 

 Department of Planning and Environment (DP&E) SEPP 14 wetlands spatial data (DP&E 

2018) 

 Priority weed declarations for Central Coast local government area (LGA) (DPI 2018c) 

 The DoEE directory of nationally important wetlands (DoEE 2018d) 

 Aerial photography of the study area. 

Nominations and preliminary listings under the BC Act, FM Act and the EPBC Act were also 

considered. 

Following collation of database records and species and community profiles, a ‘likelihood of 

occurrence’ assessment was prepared with reference to the broad habitats at the study area. 

This was further refined following field surveys and assessment of habitats present. The results 

of this assessment are presented in Appendix A, Appendix B and Appendix C. 

4.3 Field survey 

A three day/two night field survey was conducted by three ecologists on 28 February to 

2 March, 2018. Survey effort included:  

 Vegetation survey, vegetation mapping, opportunistic fauna and threatened flora 

observations 

 Nine 20 metre by 50 metre BAM plot / transects 

 Random meander searches for threatened plants including Melaleuca biconvexa which is 

a known species in the study area 
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 Fauna habitat assessment 

 Fauna surveys including: 

– Diurnal bird surveys  

– Microchiropteran bat surveys 

– Spotlighting and call playback 

– Koala SPOT surveys 

– Reptile searches 

– Infra-red camera surveys 

– Stag and bridge surveys 

– Opportunistic observations 

 Three days of targeted surveys for Biconvex Paperbark (Melaleuca biconvexa) were 

conducted in the Biconvex Paperbark (Melaleuca biconvexa) targeted survey boundary 

by two ecologists on 7 and 8 March and 4 April, 2018 to determine the local population. 

Survey techniques and effort were conducted with reference to DEC (2004) survey guidelines 

and as appropriate to the habitats present and landscape context. The location of survey sites 

are shown in Figure 4-1. Further details on survey methodology are provided in Sections 4.3.1 

to 4.3.5. 

Weather conditions during the field survey are summarised in Table 4-2 (BOM 2018b).  

Table 4-2  Weather conditions during the field survey  

Date Minimum 
temperature 

(°C) 

Maximum 
temperature 

(°C) 

Rainfall  

(mm) 

Weather conditions 

28 February 2018 12.5 29.5 0 Clear and sunny 

1 March 2018 19.3 25.3 0 Overcast, moderately 
windy (37km/h) 

2 March 2018 18.7 25.4 0.8 Clear and sunny 

7 March 2018 17.7 23.9 4.8 Overcast and rainy 

8 March 2018 15.4 24.7 0 Clear and sunny 

4 April 2018 19.1 24.7 0.2 Overcast 

Weather information measured from Gosford Weather Station (station number 061425) 

4.3.1 Vegetation mapping 

Vegetation community mapping produced by Bell (2013) was used as an initial reference for 

vegetation mapping and verified during field survey. Native vegetation within the study area was 

mapped based on recorded species composition and vegetation structure according to the 

classification of Specht (1970). Vegetation communities were initially classified according to Bell 

(2013) and then cross-referenced to their equivalent NSW Plant Community Types (OEH, 

2016c). It is recognised that the Bell (2013) report was prepared at a coarse scale, and 

vegetation communities and boundaries were found to differ at a number of points within the 

study area. Exotic or planted native vegetation was defined based on structure and species 

composition. All vegetation communities were then mapped using aerial photographic 

interpretation within a geographical information system (GIS) as guided by the field survey 

results. 
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Vegetation within the study area was assessed against identification criteria for State and 

Commonwealth listed threatened ecological communities (critically endangered ecological 

communities [CEECs], endangered ecological communities [EECs] and vulnerable ecological 

communities [VECs]). Vegetation and habitats were compared with descriptions provided in 

OEH (2018b) and DoEE (2018a) profiles. 

4.3.2 Flora surveys 

Biodiversity Assessment Method (BAM) Plots 

Prior to flora sampling, the site was traversed and stratified into different vegetation units. Initial 

site stratification was guided by a combination of existing native vegetation mapping carried out 

by Bell (2013) and assessment at the time of field survey.  

Following stratification, nine BAM plot surveys were conducted within areas of native vegetation. 

During these surveys 10 attributes were recorded to assess function, composition and structure 

of vegetation within a 50 metre by 20 metre plot. These attributes were then assessed against 

benchmark values. Benchmarks are quantitative measures of the range of variability in condition 

in vegetation with relatively little evidence of alteration, disturbance or modification by humans 

since European settlement (DECC 2009). Attributes assessed within each plot are listed in 

Table 4-3. All flora species within a 20 metre by 20 metre quadrat nested within the 50 metre by 

20 metre plot were identified according to the nomenclature of the Royal Botanic Gardens and 

Domain Trust (2018). Each species identified was allocated a growth form group and 

designated as either native, exotic or high threat exotic in accordance with the lists provided in 

the BAM calculator (OEH, 2018d). 

Plots were located randomly within each of the vegetation zones by walking a random distance 

into the vegetation zone and then locating the plot on a randomly generated compass bearing. 

This was then repeated for subsequent plots within the vegetation zone. 

Table 4-3 Site data collected within each plot  

Attribute Area assessed 

Native plant species richness  20 x 20 m plot 

Percentage foliage cover for each species 20 x 20 m plot 

Estimated number of individuals for each species 20 x 20 m plot 

Number of large trees 50 x 20 m plot 

Tree regeneration (presence/absence) 50 x 20 m plot 

Tree stem size class 50 x 20 m plot 

Total length of fallen logs 50 x 20 m plot 

Litter cover 5 times 1 x 1 m plot 

High threat exotic vegetation cover 50 x 20 m plot 

Hollow bearing trees 50 x 20 m plot 

Flora transects 

A systematic traverse was conducted throughout the study area and any additional plant 

species not detected in plots were recorded. In addition, 19 flora transects were completed 

which involved recording all flora species along an approximate 50 metre transect. 
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All vascular plants observed (i.e. not mosses, lichens or fungi) were recorded on proforma field 

data sheets. Each species list was accompanied by a detailed biophysical description, including 

vegetation structure, soils, geology and geomorphology, habitat and disturbance history. Plant 

specimens that could not be identified rapidly in the field were collected and subsequently 

identified using standard botanical texts and/or PlantNet (NHNSW 2018). Plant specimens 

which were difficult to identify (either insufficient sample collected or buds/fruiting bodies were 

not available at the time of the survey) were identified to genus level only. 

4.3.3 Targeted flora surveys 

Targeted surveys were carried out for threatened flora species (or potential habitat for 

threatened flora species) which could potentially occur within the study area given known 

distributions, previous records in the study area and locality, and habitat requirements for each 

species. An assessment of threatened flora species that are likely to occur is provided in 

Appendix A, Appendix B and Appendix C. Random meander surveys (as per Cropper 1993) 

were conducted throughout suitable habitat within the study area.  

4.3.4 Fauna survey 

Fauna habitat assessment 

General fauna habitat assessments were carried out throughout the study area, including active 

searches for potential shelter, basking, roosting, nesting and/or foraging sites. Specific habitat 

features and resources such as water bodies, food trees, the density of understorey vegetation, 

the composition of ground cover, the soil type, presence of hollow-bearing trees, leaf litter and 

ground debris were noted.  

Indicative habitat criteria for targeted threatened species (i.e. those determined as having the 

potential to occur within the study area following the desktop review) were identified prior to 

fieldwork (Appendix A, Appendix B and Appendix C). Fauna habitat assessments aimed to 

identify potential habitat for these species. 

Habitat criteria were based on information provided in OEH and DoEE threatened species 

profiles, field guides, and the knowledge and experience of GHD field ecologists. Habitat 

assessment assists in the compilation of a comprehensive list of threatened fauna species that 

are predicted within the vicinity of the study area, rather than relying solely on single event 

surveys that are subject to seasonal limitations and may only represent a snapshot of 

assemblages present. 

Habitat assessments included active searches for: 

 Trees with bird nests or other potential fauna roosts  

 Tracks or animal remains 

 Evidence of activity such as feeding scars, scratches and diggings 

 Specific food trees and evidence of foraging (particularly for the Grey-headed Flying-fox 

Pteropus poliocephalus, Glossy Black-cockatoo, Calyptorhynchus lathami and Koala, 

Phascolarctos cinereus) 

 Leaf litter and fallen timber suitable for reptiles 

 Presence of potential habitat for frog species. 
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Hollow-bearing tree assessments 

The locations of hollow-bearing trees within the study area were mapped (Figure 5-3). Counts 

and estimates of sizes of visible hollows were made and hollows were checked for signs of use 

(e.g. visible chew marks, guano). Data collected included number, size and location of hollows. 

The locations of hollow-bearing trees were captured with a handheld GPS unit.  

Diurnal bird surveys 

Diurnal bird surveys were carried out in the early morning on two mornings, targeting 

representative habitats within the study area (Figure 4-1). Habitats of particular interest included 

mangroves, woodland, creek lines and landscaped garden beds. Morning surveys comprised 

area searches of at least 45 minutes duration to compile a list of native birds present in the 

study area (Appendix A, Appendix B and Appendix C). Species were identified by sight and call. 

Incidental observations made outside the targeted survey period were also recorded.  

Microchiropteran bat surveys 

Fixed microbat ultrasonic echolocation call recordings were carried out using one AnabatTM SD1 

and one AnabatTM Express unit over two nights within the study area (Figure 4-1), to target both 

common and threatened species (Appendix A for threatened species which may occur in the 

study area). Units were moved daily, resulting in recordings taken from four locations. Anabats 

were set to continuous mode.  

The Bat calls of NSW: Region based guide to the echolocation calls of microchiropteran bats 

(Pennay et al. 2004) was used to assist call analysis. Call identification was also assisted by 

distribution information for possible species (Pennay et al 2011; Churchill 2008; van Dyck and 

Strahan 2008) and records from the Atlas of NSW Wildlife (OEH 2016a).  

Calls were identified using zero-crossing analysis and AnalookW software (version 4.1z, Chris 

Corben 2015) by visually comparing the time-frequency graph and call characteristics (e.g. 

characteristic frequency and call shape) with reference calls and/or species call descriptions 

from published guidelines. A confidence rating was applied to calls (Table 4-4). 

Table 4-4 Confidence rating applied to calls 

Identification Description 

D - Definite Species identification not in doubt. 

PR - Probable Call most likely to represent a particular species, but there exists a low 
probability of confusion with species of similar call type or call lacks 
sufficient detail. 

SG - Species 
Group 

Call made by one of two or more species. Call characteristics overlap 
making it too difficult to distinguish between species e.g.  

Nyctophilus species and Myotis macropus are difficult to distinguish and are 
therefore often grouped together. 

The calls of Nyctophilus geoffroyi / gouldi cannot be distinguished during the 
analysis process and are therefore grouped together. 

Spotlighting and call playback 

Spotlight searches included dedicated listening periods for fauna vocalisations and targeted 

areas of higher quality habitat with hollow-bearing trees for nocturnally active mammals and 

birds. Nocturnal call playback surveys were conducted for the Powerful Owl (Ninox strenua), 

Masked Owl (Tyto novaehollandiae), Bush Stone Curlew (Burhinus grallarius), Koala 

(Phascolarctos cinereus) and Squirrel Glider (Petaurus norfolcensis) (Figure 4-1). Surveys 

involved an initial listening period of five minutes, followed by call playing for five minutes, 

followed by a listening period of five minutes (separately for each species), with a final listening 

period of 10 minutes. Potential roost sites in the immediate area were scanned using spotlights 

following call playback.  
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Koala SPOT surveys 

Eight Koala SPOT surveys were conducted in areas with potential for Koala habitat within the 

study area, with reference to Phillips and Callaghan, 2011 (Figure 4-1). SPOT assessments 

comprised searches for Koala scats at the base of up to 30 trees, centred on a secondary or 

supplementary feed tree identified within DECC (2008). The number of Koala food trees was 

recorded at each SPOT location. SPOT surveys included some areas of the study area where 

practical.  

Reptile searches 

Diurnal active searches under fallen logs, decorticating and fallen bark, rocky outcrops and leaf 

litter was carried out for 30 minutes per survey (Figure 4-1). Rubbish and building material likely 

to be used as reptile basking or refuge habitat was also searched. 

Infra-red camera surveys 

Three infra-red cameras were placed at three separate locations in woodland, swamp forest and 

drainage lines to target cryptic species (Figure 4-1). Cameras were baited with a mixture of 

chicken wings, apricot muesli bars and tinned sardines. Cameras were left set for a minimum of 

three weeks. Cameras were set to take three pictures over one minute when triggered by 

movement, with at least five minutes between each set of photographs.  

Stag and bridge surveys 

A stag and the bridge in a drainage line between Yandina Road and Nells Road were watched 

20 minutes prior to and 20 minutes after last light for arboreal fauna and also microbats on one 

night (Figure 4-1). 

Opportunistic observations 

Opportunistic and incidental observations of fauna species were recorded at all times during 

field surveys. Survey effort was concentrated in areas that supported habitat resources, for 

instance fallen timber was scanned and/or turned for reptiles and mature trees were scanned for 

roosting birds. A cursory examination for Koala faecal pellets was also carried out within 

portions of the study area under the base of mature eucalypts. 

4.3.5 Aquatic habitat assessment 

A visual aquatic habitat assessment was carried out at the study area. The following general 

information was recorded: 

 General waterway morphology and status 

 Flow regime 

 Observable indicators of water quality 

 Instream and riparian vegetation (e.g. mangroves, seagrass) 

 Fish habitat (refuge areas - snags / undercut banks / reed beds, potential breeding areas 

– gravel beds, fallen trees, etc.) 

 Barriers to fish movement – upstream or downstream. 

Fish sampling was not carried out as part of the ecological assessment. The one threatened 

species indicated in the EPBC Act protected matters search as likely to occur (the Black 

Rockcod) is known to occur from the temperate and subtropical waters of the south-western 

Pacific, with NSW as the centre of its distributional range in Australia. This species spends the 

majority of its lifecycle in caves, gutters and beneath bommies on rocky reefs, from near shore 

environments to depths of at least 50 metres. As these habitats are not present within the study 

area, this species is unlikely to occur. 
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An assessment of potential impacts on this species can be made without doing a survey for the 

species. Similarly, an assessment of potential impacts on aquatic habitat can be made without 

having a list of all species present. The habitat assessment was conducted to provide an overall 

assessment of the aquatic habitats within the study area. This information was used to predict 

potential impacts of the proposal on aquatic habitats. 

The sensitivity of key fish habitat and the functionality of the waterways in the study area was 

classified according to the Policy and guidelines for fish habitat conservation and management 

(DPI 2013) and is provided in Table 4-5. 

Table 4-5 Key fish habitat and associated sensitivity scheme (DPI 2013) 

Key Fish Habitat Type Description 

Type 1  

- highly sensitive fish 
habitat 

1. Posidonia australis (strapweed) 
2. Zostera, Heterozostera, Halophila and Ruppia species of 

seagrass beds >5 m2 in area 
3. Coastal saltmarsh >5 m2 in area 
4. Coastal wetlands, wetlands recognised under international 

agreements (e.g. Ramsar, JAMBA, CAMBA, ROKAMBA 
wetlands), wetlands listed in the Directory of Important 
Wetlands of Australia 

5. Any known or expected protected or threatened species habitat 
or area of declared ‘critical habitat’ under the FM Act. 

Type 2 

- moderately sensitive 
key fish habitat 

6. Zostera, Heterozostera, Halophila and Ruppia species of 
seagrass beds <5 m2 in area 

7. Mangroves 
8. Coastal saltmarsh <5 m2 in area 
9. Stable intertidal sand/mud flats, coastal and estuarine sandy 

beaches with large populations of in-fauna. 

Type 3 

- minimally sensitive 
key fish habitat 

10. Unstable or unvegetated sand or mud substrate, coastal and 

estuarine sandy beaches with minimal or no in-fauna 
11. Coastal and freshwater habitats not included in TYPES 1 or 2 
12. Ephemeral aquatic habitat not supporting native aquatic or 

wetland vegetation.  

Table 4-6 Classification of waterways for fish passage (DPI 2013). 

Fish Habitat 
Classification 

Characteristics of Waterway Type 

Class 1 

Major key fish habitat 

Permanently flowing or flooded freshwater waterway (e.g. river or 
major creek), habitat of a threatened or protected fish species or 
‘critical habitat’.  

Class 2 

Moderate key fish habitat 

Named permanent or intermittent stream, creek or waterway with 
clearly defined bed and banks with semi-permanent to permanent 
waters in pools or in connected wetland areas.  

Marine or freshwater aquatic vegetation is present.  

Known fish habitat and/or fish observed inhabiting the area. 

Class 3 
Minimal key fish habitat 

Named or unnamed waterway with intermittent flow and potential 
refuge, breeding or feeding areas for some aquatic fauna (e.g. 
fish, yabbies).  

Semi-permanent pools form within the waterway or adjacent 
wetlands after a rain event.  

Otherwise, any minor waterway that interconnects with wetlands 
or recognised aquatic habitats. 

Class 4 

Unlikely key fish habitat 

Named or unnamed waterway with intermittent flow following rain 
events only, little or no defined drainage channel, little or no flow 
or free-standing water or pools after rain events (e.g. dry gullies 
or shallow floodplain depressions with no permanent aquatic flora 
present). 
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4.3.6 Survey effort 

A summary of survey effort is provided in Table 4-7. 

Table 4-7 Survey effort 

Method Effort Person hours 

Vegetation mapping / BAM 
plots 

Nine BAM plots 18 person-hours (two people 
over three days) 

Flora transects 19 flora transects 24 person-hours  

Targeted threatened flora 
searches 

Random meanders 
throughout the three day 
survey 

18 person-hours (two people 
over three days) 

Fauna habitat assessment Throughout the three day 
survey 

18 person-hours 

Early morning bird surveys Two hours on two mornings Four person-hours (two 
people on two days) 

Reptile active searches Nine area searches over 
three days 

3 person-hours 

Anabat  Two units for two nights 48 unit hours 

Koala SPOT assessment Eight assessments over 
three days  

Eight person-hours 

Spotlighting Two hours on two evenings Eight person-hours 

Call playback 0.5 hours on two evenings One person-hours 

Stag watch 0.6 hours on one evening ~1.5 person-hours 

Opportunistic fauna surveys Throughout the three day 
survey 

30 person-hours 

4.4 Assessment of likelihood of occurrence  

Following collation of database records and species and community profiles, a ‘likelihood of 

occurrence’ assessment was prepared with reference to the broad habitats contained within the 

study area. Identification of potential habitat for threatened and migratory species was based on 

information provided in the species profiles (DoEE 2018b, OEH 2018b), recovery plans, journal 

articles, and the field staffs’ knowledge of species habitat requirements. The likelihood of 

occurrence assessment was further refined following field surveys, and given a scale of 

likelihood (Table 4-8). The likelihood of threatened and migratory biota occurring in the study 

area was assessed based on presence of records from the locality since 1995, species 

distribution and habitat preferences, and the suitability of potential habitat present.  

Table 4-8 Key to likelihood of occurrence for threatened biota 

Scale Description 

Known Species known to occur within the site (e.g. breeding and foraging habitat; foraging 
habitat; movement corridors). Detected on or immediately adjacent to the site. 

High Presence of high value suitable habitat (e.g. breeding and foraging habitat; important 
movement corridors). Not detected. 

Moderate Presence of medium value suitable habitat (e.g. disturbed breeding conditions; 
constrained foraging habitat; movement corridors). Not detected. 

Low Presence of low value suitable habitat (e.g. disturbed conditions; isolated small 
habitat area; fragmented movement corridors). Not detected. 

None No suitable habitat or corridors linking suitable habitat present. Not detected. 
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4.4.1 Survey effort considerations and limitations 

The study area is a partly modified environment, consisting generally of cleared land with 

disturbance from existing roads, and urban habitation. Native vegetation occurs adjacent to the 

road. Surveys focussed on areas where the potential for impacts are likely to be greatest. 

Given the duration and timing of the field survey (late summer) it is likely that many species that 

utilise the study area (permanently, seasonally or transiently) were detected during the survey. 

However, it is possible that some species that occur in the study area were not detected during 

the surveys. Species not detected may include annual, ephemeral or cryptic flora species; fauna 

that are migratory and do not occur in the locality during summer (e.g. Regent Honeyeater); and 

mobile or transient fauna in general. To make an assessment of their likelihood of occurring 

within the study area, the habitat assessment identified habitat resources for such species. As 

such, the survey was not designed to detect all species, rather to provide an overall assessment 

of the ecological values within the study area. This information was used to predict potential 

impacts of the proposal on ecological values.  
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5. Existing environment 

5.1 Landscape context 

5.1.1 Site location and key features 

The proposal is located along Manns Road in Gosford within the Central Coast Council LGA. 

Gosford lies to the north of Brisbane Water, and supports residential, recreational and industrial 

land uses. The proposal crosses over an unnamed creek of Narara Creek in the south of the 

study area near Yandina Road, and a drainage line toward the north near Dell Road. The study 

area has been largely modified by residential, urban and industrial development. A summary of 

the locality is provided in Table 5-1 below. 

Table 5-1 Study area locality 

Criteria Location 

Council Central Coast Council 

Bioregion Sydney Basin 

Catchment  Hunter/Central Rivers Catchment, Wyong Sub-catchment 

Botanical subdivision Central Coast 

Mitchell landscape Sydney – Newcastle Coastal Alluvial Plains 

Priority weed control area Greater Sydney 

5.1.2 Geology, soils and topography 

Quaternary alluviums of gravel and sand characterise Narara Creek and its riparian fringe, 

including the study area (DPE 2015). The study area is comprised of soils consistent with the 

Wyong Soil Landscape, on poorly drained floodplains and alluvial flats. Erosional soils are also 

present which belong to the Erina Soil Landscape Group (Soil Conservation Service, 1993). 

5.2 Flora 

5.2.1 Flora species 

A total of 91 plant species from 51 families were recorded within the study area, comprising 73 

indigenous native and 18 exotic or non-indigenous native species. The Poaceae (grasses: 10 

species, seven native) and Myrtaceae (Eucalypts and other ‘gums’: 10 native species) were the 

most diverse families recorded. One threatened flora species was recorded, Biconvex 

Paperbark (Melaleuca biconvexa). The full list of species recorded is presented in Appendix A, 

Appendix B and Appendix C. Species recorded are discussed below in relation to the plant 

community types occurring within the study area. 

5.2.2 Plant community types and vegetation zones 

Vegetation types were defined following NSW Plant Community Types (PCTs) according to OEH 

(2016c). Field surveys confirmed the presence and (terrestrial) distribution of four native PCTs in 

the study area, as well as an additional area of ‘exotic grassland with planted native trees’.  

Condition classes (following DECC 2009) were consistently moderate to good condition across 

each PCT, with low coverage of exotic species. Exotic species existed in disturbed areas closer 

to Manns Road and/or residential dwellings. Vegetation on the side Manns Road in the north of 

the study area have batter slopes with regrowth vegetation under power lines. 

Vegetation mapped within the study area is shown in Figure 5-1 and Table 5-2. Attributes of 

each PCT are summarised and described in Table 5-3 to Table 5-7. Data from BAM 

plot/transects are included in Appendix C for each PCT. 
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Table 5-2 Vegetation zones identified within the study area 

Plant Community Type (OEH 2016c) PCT number  Condition class 

(DECC 2009) 

Status Area within study 

area (ha) 

Swamp Oak Floodplain Swamp Forest, Sydney Basin 
Bioregion and South East Corner Bioregion  

PCT1727 Moderate/good  Swamp Oak Floodplain Forest 
EEC (BC Act and EPBC Act) 

1.24 

Smooth-barked Apple - Turpentine - Blackbutt open forest on 
ranges of the Central Coast 

PCT1579 Moderate/good Not listed 5.53 

Mangrove- grey mangrove low closed forest of the NSW 
Coastal Bioregion  

PCT916 Moderate/good Not listed 4.02 

Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm 
swamp forest of the Central Coast 

PCT1723 Moderate/good Swamp Sclerophyll Forest on 
coastal floodplains EEC (BC Act) 

1.73 

Managed exotic grassland/planted native trees n/a n/a n/a 5.76 
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Table 5-3 Swamp Oak Floodplain Swamp Forest  

PCT 1727-Swamp Oak Floodplain Swamp Forest   

Plant 
community 
type (OEH 
2018c) 

PCT 1727- Swamp Oak Floodplain Swamp Forest, Sydney Basin Bioregion and South 
East Corner Bioregion 

Amount in 
study area  

1.2 hectares  

Survey effort Plot/transects: Plot ID 1 and 3 

Condition  Moderate/good (DECC, 2009) 

Intact open forest. 

Species richness, native groundcover (grasses), native groundcover (other) and length of 
fallen logs were all over benchmark for this vegetation zone within the survey plot. Native 
over-storey and groundcover were both within benchmark values. Four trees with hollows 
were present within the plot and all over-storey species were regenerating. Exotic plant 
species cover was absent within the BAM plots surveyed. 

Conservation 
significance 

Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and 
South East Corner Bioregions is listed as an endangered ecological community under the 
BC Act and EPBC Act. 

Landscape 
position 

Riparian vegetation of Narara Creek. 

Structure  Open forest, open shrub layer and semi-continuous groundcover. 

Over-storey  Canopy cover was dominated by mature Swamp Oak (Casuarina glauca) individuals. 
Young Swamp Oak stems under 5 cm diameter at breast height (DBH) were shooting 
from tree root suckers. 

Mid-storey  Absent, although Grey Mangrove (Avicennia marina) and River Mangrove (Aegiceras 
corniculatum) individuals from the surrounding vegetation community were present. 

Groundcover  Dense groundcover comprised of Sea Rush (Juncus krausii) and Baumea juncea, and 
included scattered occurrences of Sea Couch (Sporobolus virginicus) and Samphire 
(Sarcocornia quinqueflora). 

Exotic 
species 

One priority weed Asparagus Fern (Asparagus aethiopicus) was identified in this 
vegetation community. The exotic species Senna pendula was also recorded. 

Plate 1: : 
image taken 
from zero 
point of Plot-
transect 1  
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Table 5-4 Smooth-barked Apple - Turpentine - Blackbutt open forest  

PCT 1579-Smooth-barked Apple - Turpentine - Blackbutt open forest on 
ranges of the Central Coast 

 

Plant 
community 
type (OEH 
2016c) 

PCT1579 - Smooth-barked Apple - Turpentine - Blackbutt open forest on ranges of 
the Central Coast 

Amount in 
study area 

5.53 hectares 

Survey effort Plot ID 5, 7, 8 and 9 

Condition  Moderate/good (DECC 2009) 

This community has a diverse composition of native species, with a moderate 
scattering of exotic species. An over-storey layer was present and consisted of 
mature trees. Small hollows were formed in many of the larger trees in this 
community. The mid-storey comprised small trees and a sparse shrub layer, while 
the groundcover was dense with herbaceous species and ground ferns.  

Areas adjacent to the proposal comprise regrowth vegetation on the batter alongside 
Manns Road. Exotic species are scattered throughout this community. 

Conservation 
significance 

Does not form a local occurrence of any listed threatened ecological community. 

Landscape 
position 

This vegetation type exists on ridges on the western side of Manns Road in the 
northern section of the study area. This part of the landscape is well drained. 

Structure  Open forest with sparse shrub layer and semi-continuous groundcover. 

Over-storey  The over-storey was dominated by Blackbutt (Eucalyptus pilularis), Bangalay 
(Eucalyptus botryoides), Smooth-bark Apple (Angophora costata) and Red 
Bloodwood (Corymbia gummifera) to 20 metres tall.  

Mid-storey  The mid-storey was dominated by low shrub 1-5 metres tall, including Narrow-
leaved Geebung (Persoonia linearis), Prickly Moses (Acacia ulicifolia), Leucopogon 
spp. and Cheese Tree (Glochidion Ferdinandi). Scattered Black She-oak 
(Allocasuarina littoralis) trees were also recorded. 

Groundcover  The groundcover is characterised by mixed grasses, forbs, sub-shrubs and sedges. 
Prominent species include Harsh Ground Fern (Hypolepis muelleri), Wiry Panic 
(Entolasia stricta), Spiny-headed Mat Rush (Lomandra longifolia), Rasp Fern 
(Doodia aspera) and Rainbow Fern (Calochlaena dubia). 

Less frequent understorey species included Blue Flax-lily (Dianella caerulea), White 
root (Pratia purpurascens), Pomax umbellata and Old Man’s Beard (Clematis 
aristata). 

Exotic 
species 

Exotic species including Lantana (Lantana Camara), Mickey Mouse Plant (Ochna 
serrulata) and Camphor Laurel (Cinnamomum camphora) have moderate coverage 
throughout this plant community type. 
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PCT 1579-Smooth-barked Apple - Turpentine - Blackbutt open forest on 
ranges of the Central Coast 

 

Plate 2: 
image taken 
on the 
western 
slope of 
Manns Road 
near Narara 
Creek Road. 

 
Plate 3: 
Regrowth 
vegetation 
with exotic 
species 
adjacent to 
Manns Road 
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Table 5-5 Grey Mangrove low closed forest 

PCT 916 Moderate/good condition Mangrove- grey mangrove low closed 
forest  

 

Plant 
community 
type (OEH 
2016c) 

PCT 916 Mangrove- grey mangrove low closed forest of the NSW Coastal 
Bioregion 

Amount in 
study area 

4.02 hectares  

Survey effort Plot ID 2 

Condition  Moderate/good (DECC 2009)  

Mixed low and high-density mature and emerging mangroves along the banks of 
Nara Creek and its tributaries. 

Conservation 
significance 

Does not form a local occurrence of any listed threatened ecological community. 

Protected marine vegetation as listed under the FM Act. 

Landscape 
position 

Riparian vegetation of Narara Creek and its tributaries. 

Structure  Low, closed forest. 

Over-storey  Open to closed 10-15 metre canopy dominated by Grey mangrove (Avicennia 
marina subsp. australasica) and River Mangrove (Aegiceras corniculatum). 
Scattered emergent Swamp Oak (Casuarina glauca) exist on the landward side of 
the community.  

Mid-storey  Absent. 

Groundcover  Absent.  

Exotic 
species 

A few Blackberry Nightshade (Solanum nigrum) individuals were recorded on the 
landward edge of this community. 

Plate 4: image 
taken from 
Unnamed 
Creek in the 
southern 
section of the 
study area. 
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PCT 916 Moderate/good condition Mangrove- grey mangrove low closed 
forest  

 

Plate 5: 
Image taken 
from the 
riparian edge 
of Narara 
Creek. 

 

Table 5-6 Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm swamp forest  

PCT 1723 -Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm swamp forest 

Plant 
community 
type (OEH 
2016c) 

PCT 1723 Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm swamp 
forest of the Central Coast  

Amount in 
study area 

1.73 hectares 

Survey effort Plot/transects: Plot ID 4 and 6 

Condition Moderate/good (DECC 2009) 

This community is in relatively poor condition with a high edge to area ratio and 
high density of invasive species, including large numbers of Small-leaf Privet 
(Ligustrum sinense). 

Conservation 
significance 

Forms a local occurrence of Swamp Sclerophyll Forest on coastal floodplains, 
which is listed as an endangered ecological community under the BC Act. 

Landscape 
position 

Low-lying areas of the Narara Creek floodplain. 

Structure  This community comprises a canopy layer of emergent mature myrtaceous trees, 
which sits above a dense mid-storey of paperbark species. A shrub layer exists 
above a ground layer of scattered grasses.  

Over-storey  The emergent tree species that is dominant in this community is Swamp Mahogany 
(Eucalyptus robusta). Other emergent trees that occur less frequently in the 
community include Blackbutt (Eucalyptus pilularis) and Bangalay (Eucalyptus 
botryoides). 

Mid-storey  A dense mid-storey exists comprising of Paperbark species including Biconvex 
Paperbark (Melaleuca biconvexa) and Flax-leaved Paperbark (Melaleuca 
linariifolia). Other small trees exist in this layer including Sweet Pittosporum 
(Pittosporum undulatum), Tuckeroo (Cupaniopsis anacardioides) and Cheese Tree 
(Glochidion ferdinandi).  
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PCT 1723 -Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm swamp forest 

Groundcover  Groundcover is sparse and comprises diverse species of sedge, grass and fern. 
Dominant species include Tall Saw-sedge (Gahnia clarkei), Harsh ground fern 
(Hypolepis muelleri), Spiny-headed Mat-rush (Lomandra longifolia) and Bracken 
(Pteridium esculentum). 

Exotic 
species 

Large numbers of the invasive Small-leaf Privet (Ligustrum sinense) present as 
well as a number of other scattered exotic species including Blackberry (Rubus 
fruticosus), Mickey Mouse Plant (Ochna serrulata), and Camphor Laurel 
(Cinnamomum camphora). Dense Lantana (Lantana camara) thickets are also 
present in some areas.  

Plate 6: taken 
from the 
western side 
of Manns 
Road near Dell 
Road.  
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Table 5-7  Exotic grassland/scattered native planted trees 

5. Exotic grassland/scattered native planted trees  

Plant community 
type (OEH 2016c) 

N/A 

Amount in study 
area 

5.76 hectares 

Survey effort General observations. No plot data recorded. 

Condition (DECC 
2009) 

N/A 

Conservation 
significance 

N/A 

Landscape 
position 

Roadside of Manns Road 

Structure  Mixed exotic grass groundcover species with planted native trees.  

Over-storey  Planted natives include Weeping Bottlebrush (Callistemon viminalis), 
Swamp Mahogany (Eucalyptus robusta) and Scribbly Gum (Eucalyptus 
signata).  

Mid-storey  N/A 

Groundcover  Exotic grass species including Kikuyu (Pennisetum clandestinum) and 
Vasey Grass (Paspalum urvillei). 

Exotic species This roadside vegetation supports other exotic species like Fireweed 
(Senecio madagascariensis), Paddy’s Lucerne (Sida rhombifolia), Catsear 
(Hypochaeris radicata) and Flaxleaf Fleabane (Conyza bonariensis).  

Plate 7: 

Taken on the 
western side of 
Manns Road 
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5.2.3 Priority weeds 

The study area contains four species declared as priority weeds in the Central Coast Council 

LGA (part of the Greater Sydney control area) as shown in Table 5-8. These priority species 

occur at low density within the areas described.  

Table 5-8 Declared priority weeds recorded during the field survey 

Scientific Name Common Name Legal Requirements Location 

Asparagus 
aethiopicus 

Asparagus Fern Prohibition on dealings  
Must not be imported into 
the State or sold 

Small patches near along the 
unnamed creek near Manns 
Road and at the northern end 
of Manns Road within the 
study area 

Lantana camara Lantana Prohibition on dealings  

Must not be imported into 
the State or sold 

Lantana is present in all native 
PCTs throughout the study 
area. 

Rubus fruticosus 
species 
aggregate 

Blackberry Prohibition on dealings  

Must not be imported into 
the State or sold 

One patch midway along 
Manns Road within the study 
area 

Cortaderia 
selloana 

Pampas Grass Regional Recommended 
Measure 

Land managers should 
mitigate the risk of new 
weeds being introduced to 
their land. Land managers 
should mitigate spread 
from their land. The plant 
should not be bought, sold, 
grown, carried or released 
into the environment. Notify 
local control authority if 
found.  

One patch just north along 
Narara Creek from the 
unnamed creek 

5.2.4 Coastal SEPP wetlands 

Wetlands listed under the Coastal SEPP have been mapped in the study area running along 

both sides of Narara Creek for the majority of this section of Manns Road (Figure 3-1).  

5.2.5 Groundwater dependent ecosystems 

The Atlas of Groundwater Dependent Ecosystems (GDEs) (BOM 2018c) maps known 

groundwater dependent ecosystems and ecosystems that potentially use groundwater. It shows 

ecosystems that interact with the subsurface expression of groundwater (including vegetation 

ecosystems) or the surface expression of groundwater (such as rivers and wetlands). In 

addition, the Atlas shows the likelihood that landscapes are accessing water in addition to 

rainfall, such as soil water, surface water or groundwater. 

All native vegetation (including riparian vegetation) in the study area is mapped as having either 

high or moderate potential for groundwater interaction (i.e. they are likely to be terrestrial GDEs 

that are reliant on subsurface groundwater). 

 

  



Figure 5-2

0 110 220 330 44055

Metres

LEGEND

© 2018. Whilst every care has been taken to prepare this map, GHD, OEH,  and LPI make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Job Number
Revision 0

22-19033

Date 29/08/2018o
Roads and Maritime Services
Manns Road Upgrade, West Gosford
Biodiversity Assessment Report

Priority Weeds

Data source:  LPI: DTDB, 2017, Aerial Imagery, 2015; OEH: Melaleuca biconvexa mapping, 2016.  Created by: fmackay, tmorton

Level 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 T 61 2 4979 9999 F 61 2 4979 9988 E ntlmail@ghd.com W www.ghd.com.au

Map Projection: Transverse Mercator
Horizontal Datum:  GDA 1994
Grid: GDA 1994 MGA Zone 56

Paper Size A4

UNNAMED
CREEK

FOUNTAINCRE
EK

NA
RA

RA
CRE

EK

SOMERSBY

WEST GOSFORD GOSFORD

NARARA

M

A
N
N
S
R
O
A
D

CARRINGTON STREET

MALIWA ROAD

DONNISON STREET

W
A
T
T
 S
T
R
E
E
T

M
A
N
N
 S
T
R
E
E
T

S
H
O
W
G
R
O
U
N
D
R
O
A
D

C
A
M
P
B
E
LL

S
TR

E
ET

B
A
K
E
R
S
T
R
E
E
T

RACECOURSE ROAD

CENTR
ALCOAS

THIGH
WAY

FAUNCE STREET

RI
O
U

ST
RE

ET

REEVES STREET

H
E
LY

 S
T
R
E
E
T

H
IL
L
S
 S
T
R
E
E
T

H
EN

RYPAR
R
Y
D
R
IV
E

STOCKYARDPLACE

ERINA STREETGR
IEVEROAD

COOLAWINCIRCLE

W
ANANDA RO

AD

DELL ROAD

NARARACREEKROAD

EVE STREET

H
O
L
D
E
N
 S
T
R
E
E
T

DEB
ENHA

M
R

OAD

ADAM
 STREET

N
E
L
L
S
 R
O
A
D

D
YE

RCRESCENT

D
A
N
E
 D
R
IV
E

B
U
R
N
S
C
R
E
S
C
EN

T

GLENNIESTREET

C
O
R
E
L
L
A
C

RESCENT

WATERVIEWDRIVE

M
E
R
IN
E
E
 R
O
A
D

WARDSTREE
T

THE RIDG
E

Y
O
U
N
G
 S
T
R
E
E
T

JA
C
A
N
A

AV
ENUE

HO
LCO

M
B

EAVE
NU

E

TA
T
H
R
A
S
T
R
E
E
T

D
A
W
S
O
N
 S
T
R
E
E
T

BOWENCRESCENT

YANDINAROAD

COMSERVCLOSE

BALOO ROAD

C
O
O
IN
D
A

CRESCENT

GIBBENS ROAD

DWYERSTREET

Y
A
N
D
ER

RACRES
C
E
N
T

ROTARYAPEX
DRIVE

© Department of Finance, Services & Innovation 2018

BAR Study area

Remaining concept design
(indicative area only shown)

Stockyard Place Intersection
REF Extent

Narara Creek Intersection
REF Extent

Watercourse

Asparagus fern (Asparagus
aethiopicus)

Blackberry (Rubus fruiticosis
spp. agg)

Pampas Grass (Coraderia
selloana)

Lantana (Lantana camara)



 

GHD | Report for Roads and Maritime Services - Manns Road Upgrade, 22/19033 | 47 

5.3 Fauna species and habitats 

5.3.1 Fauna species 

A total of 68 fauna species were recorded during field surveys, including 38 bird species, 11 

terrestrial or arboreal mammal species, up to eight bat species (six definite and two probable 

identifications), seven reptile species, three frog species and one fish species (Appendix A, 

Appendix B and Appendix C). Three introduced species were recorded in the survey.  

Fauna recorded included species that require larger tracts of native vegetation to persist, and 

generalist species able to utilise disturbed areas such as road corridors. 

Threatened species recorded on site comprised:  

 Grey-headed Flying-fox (Pteropus poliocephalus) 

 Little Bent-wing Bat (Miniopterus australis) 

 Eastern Freetail Bat (Mormopterus norfolkensis). 

One further species was probably recorded: 

 Eastern Bentwing Bat (Miniopterus schreibersii oceanensis). 

Records of threatened fauna species are shown in . These are discussed in more detail in 

Section 5.6.3.  

No migratory species listed under the EPBC Act were recorded. Migratory species are 

discussed further in Section 5.6.4. 

5.3.2 Fauna habitats  

Habitat features and resources within the study area are described below with regards to the 

native fauna they may support with specific reference to threatened species potentially present 

in the site. The study area has moderate to poor fauna habitat values, due to disturbance from 

the existing Manns Road, industrial and urban development. Areas beyond the study area, 

particularly to the west, have higher habitat value as there is intact native vegetation to the north 

of Dell Road that links to Strickland State Forest and other vegetated areas in the locality.  

The habitat assessment identified the following main habitat types within the study area:  

 Forested areas – Dry Sclerophyll Forest (Table 5-9) 

 Forested areas – Swamp Forest (Table 5-10) 

 Drainage lines (Table 5-11) 

 Maintained grassland with scattered native or planted trees (Table 5-12) 

 Concrete bridge structure (Table 5-13).  
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Table 5-9  Fauna habitat – forested areas: eucalypt forest 

Eucalypt forest  

Description  Vegetation in this fauna habitat varies in structural complexity. A 
revegetated embankment occurs on the western side of Manns Road which 
is not structurally intact; it is subject to edge effects from erosion and 
contains an emergent mid-storey (Plate 8). This portion of the study area 
does not contain a canopy. Intact native vegetation is present above the 
embankment with a complete mature upper canopy of eucalypts up to 25 
metres tall over a sparse shrub and ground layer (Plate 9).  

A moderate number of hollow-bearing trees of various sizes were recorded 
in the study area. Around 300 vertebrate species use tree-hollows and 
shedding bark in Australia, and the shelter provided by these habitat 
features is essential for the survival of many of these species (Gibbons and 
Lindenmayer 2002). 

A shrubby mid-storey (<5 metres) is largely absent but contains occasional 
Narrow-leaved Geebung (Persoonia linearis) and Prickly Beard-heath 
(Leucopogon juniperinus) and Native Cherry (Exocarpos cupressiformis). 
Black Sheoak (Allocasuarina littoralis) is present in moderate densities.  

Understorey species are generally sparse and patchy in the study area. 
They include Blady Grass (Imperata cylindrica) and several species of fern; 
Bracken Fern (Pteridium esculentum), Rainbow Fern (Calochlaena dubia) 
and Ground Fern (Hypolepis muelleri) (Plate 9). 

Much of the shrub and ground layer vegetation and habitat features of the 
forest adjacent to Manns Road is sparse, except on the revegetated slope 
in the west of Manns Road.  

Habitat condition is considered to be moderate within the study area, based 
on the high levels of breeding, nesting, feeding and roosting resources 
mentioned above. Habitat condition is not as favourable alongside Manns 
Road, as this area is more disturbed by noise and light and contains 
regrowth vegetation and exotic grassland.  

Typical fauna 
species 

A range of eucalypt species containing nectar, sap, fruits and leaves are 
present that would provide foraging habitat throughout the year. Species 
include the all-year flowering Blackbutt (Eucalyptus pilularis) and the sap-
bearing Red Bloodwood (Corymbia gummifera); likely forage species for 
gliders. In addition, the canopy also contains the summer-flowering Rough-
barked Apple (Angophora floribunda) and Smooth-barked Apple 
(Angophora costata). 

Nectarivorous species including large groups of Rainbow Lorikeet 
(Trichoglossus haematodus) were observed foraging regularly in forested 
areas within myrtaceous trees. Insectivorous species recorded included the 
Bell Miner (Manorina melanophrys), Eastern Yellow Robin (Eopsaltria 
australis) and White-throated Treecreeper (Cormobates leucophaea). 

Small and gregarious flocking bird species such as Red-browed Finch 
(Neochmia temporalis) and Superb Fairy-wren (Malurus cyaneus) were 
observed foraging in the mid-storey of exotic Lantana (Lantana camara).  

Eucalypts provide important forage trees for the Sugar Glider (Petaurus 
breviceps) and Common Ringtail Possum (Pseudocheirus peregrinus) 
which were recorded foraging in this habitat type during spotlighting surveys 
and potentially the threatened Squirrel Glider (Petaurus norfolcensis), which 
feed on pollen and sap. Hollow-bearing trees within the study area occur in 
a range of size and shapes, but are likely suitable for arboreal mammals, 
smaller birds and microbats. Hollow-bearing trees provide nesting habitat 
for species such as the Galah (Eolophus roseicapillus), Crimson Rosella 
(Platycercus eximius) and Common Brush-tailed Possum (Trichosurus 
vulpecula) all recorded within this habitat type. Large forest owls may also 
nest and forage in the study area but not close to Manns Road as hollow’s 
present were in disturbed areas and of a small size. 
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Eucalypt forest  

 Microbat species recorded included species typical of open woodland 
and/or residential areas, and some species that require large tracts of 
continuous vegetation. Several microbat species including Gould’s Wattled 
Bat (Chalinolobus gouldii), the Little Bentwing Bat (Miniopterus australis), 
Eastern Horseshoe-bat (Rhinolophus megaphyllus) and a forest bat 
(Vespadelus sp.) were positively recorded in this habitat type.  

Koala (Cinereus phascolarctus) utilise Eucalypt forests for foraging material. 
One of the dominant Eucalyptus species in the stuydy area is considered a 
Koala feed tree species- Swamp Mahogony (Eucalyptus robusta). 

Black Sheoak (Allocasuarina littoralis) was present throughout much of the 
forest in the study area. No dense stands were observed and no evidence 
of chewed cones (evidence of feeding by Glossy Black-cockatoos) were 
recorded within the study area. 

Eucalypt forest in the study area provide foraging and refuge habitat for 
small ground-dwelling mammals including the Long-nosed Bandicoot 
(Perameles nasuta) and Rattus sp. (recorded through scats and diggings) 
during the survey. Macropods such as the Swamp Wallaby (Wallabia 
bicolor) are also likely to forage in this habitat. 

The study area contains a high density of fallen timber and leaf litter. The 
study area also contains a moderate density of rocky outcrops at higher 
elevations. Fallen timber, rocky outcrops and leaf litter provides shelter 
habitat for small reptiles, snakes and small mammals. Numerous sunskinks 
(Lampropholis sp.) were observed in leaf litter and a Common Tree-snake 
(Dendrelaphis punctulatus) was recorded in this habitat type during the 
survey. 

Threatened fauna  

recorded 

One threatened species, the Little Bentwing Bat (Miniopterus australis), was 
positively recorded foraging in this habitat type. The Eastern Bentwing Bat 
(Miniopterus schreibersii oceanensis) was also tentatively identified in this 
habitat type through Anabat detection. 

  

Plate 8: The embankment west of Manns 

Road with emergent mid-storey in study area 

Plate 9: Open forest with woody debris and 

heavy leaf litter present within the study area 

above the embankment. Note the absence of a 

heathy mid-storey 



 

50 | GHD | Report for Roads and Maritime Services - Manns Road Upgrade, 22/19033  

Eucalypt forest  

  

Plate 10: Dense understorey in the 

embankment west of Manns Road in study 

area 

Plate 11: Rocky outcrops are present upslope 

of Manns Road 

 

Table 5-10 Fauna habitat – forested areas: swamp forest 

Swamp forest  

Description  Two distinct areas of Swamp forest were recorded in the study area and 
are associated with drainage lines and vicinity to Narara Creek. This 
vegetation occurs as a narrow linear strip between Narara Creek and 
commercial buildings in the study area. Swamp forest fauna habitat may be 
occasionally inundated with water due to rising water levels from the 
adjacent Narara Creek in heavy rains. 

This habitat type contains a scattered canopy primarily of Blackbutt, 
Swamp Mahogany (Eucalyptus robusta) and Turpentine (Syncarpia 
glomulifera). The midstorey is dominated by exotics including dense stands 
of Small-leaved Privet (Ligustrum sinense), Camphor Laurel (Cinnamomum 
camphora) and Lantana in patches (Plate 12). The native midstorey 
contains patchy Swamp Oak (Casuarina glauca) (Plate 14) and Melaleuca 
sp. Swamp Forest is highly disturbed in the study area. 

Swamp Forest contains moderate habitat value. A high number of hollow-
bearing trees and moderate abundance of woody debris was recorded in 
the north of the site in a larger patch of this habitat (Plate 13). Several 
stags were also observed. These resources become more scarce south of 
Dell Road. Construction rubble, bricks and foundations of old structures 
have created refuge habitat for reptiles and skinks in the north of the site 
(Plate 11).  

Typical fauna 
species  

Few bird species were recorded in this vegetation type given the presence 
of Bell Miners which were observed aggressively chasing other native birds 
such as the Lewin’s Honeyeater (Meliphaga lewinii) and Yellow-faced 
Honeyeater (Lichenostomus chrysops). Other gregarious flocking birds 
such as Rainbow Lorikeets were observed foraging in the canopy. In the 
absence of Bell Miners, Red-browed Finch (Neochmia temporalis) and 
Superb Fairywren (Malurus cyaneus) were observed foraging in the canopy 
of Blackbutt and also in small patches of adjacent grassland. 

Hollow-bearing trees and stags would provide denning habitat for the 
Brushtail Possum (Trichosurus vulpecula), Sugar Glider and Common 
Ringtail Possum; which were all observed in this habitat. 

Swamp Forest contains a high density of woody debris and leaf litter which 
is refuge habitat for a range of reptiles (Plate 14). Numerous Eastern Water 
Skinks (Eulamprus quoyii) were observed sheltering within burrows below 
the underhang of roots. Several Eastern Water Dragons (Intellagama 
lesueurii) were also observed within Swamp Forest. Snakes such as the 
Red-bellied Black Snake (Pseudechis porphyriacus) are likely to occur. 
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Swamp forest  

Threatened fauna  
recorded 

One threatened species, the Grey Headed Flying Fox (Pteropus 

poliocephalus), was observed flying over this habitat type. This species is 

likely to forage on flowering trees in the study area, including swamp forest 

to the north of Dell Road and dry sclerophyll forest. 

  

Plate 12 Exotic mid-storey of Privet and 

Lantana.  

Plate 13 Swamp forest in the north of the site. 

  
Plate 14 Swamp Oak mid-storey with heavy 
leaf litter 

Plate 15 Construction rubble and old house 

foundations form refuge habitat for reptiles 

 

Table 5-11 Fauna habitats –Drainage lines and modified drainage canals  

Drainage lines and modified drainage canals 

Description  This fauna habitat type is typical of roadside drainage lines and concrete 
drains which drain into Narara Creek. These areas have been modified to 
accommodate for urban development including Manns Road. It is of 
moderate habitat value. This habitat type does not include Narara Creek, as 
the riparian corridor in this area is less affected by development and 
disturbance.  

This habitat type includes the concrete drainage canal between Merinee 

Road and Yandina Road (Plate 16). Swamp Oak line the edges of the 

concrete drainage canal and no emergent vegetation was present.  

A vegetated drainage line adjacent to Nells Road is comprised of 

mangroves and fringing Swamp Oak (Plate 17). Drainage lines in the study 

area were not channel confined and there was rarely a distinction between 

the banks of the drainage line. 

Tidal waters from Narara Creek (Plate 18) influence the water level in the 

larger drainage lines and canals in the study area. 
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Drainage lines and modified drainage canals 

Typical fauna 
species  

Where standing water was present, waterbirds associated with Narara 

Creek were recorded. These included various ducks, the Australasian 

Darter (Anhinga novaehollandiae) and Little Black Cormorant 

(Phalacrocorax sulcirostris) which were observed foraging in this habitat 

type. These species are likely to forage on shoals of small fish and also 

small crustaceans. Several Welcome Swallows (Hirundo neoxema) were 

observed flying over the water at times. There is little submerged debris 

present in these estuarine habitats and water depth was unable to be 

determined due to the turbidity of the water. 

Mangroves provide foraging habitat for wading birds, with a Grey Heron 

(Ardea cinerea) recorded foraging in the shallows. Mangroves may also 

provide refuge habitat for shoals of small fish. Microbats such as the 

Eastern Freetail-bat (Mormopterus norfolkensis) are likely to roost small 

hollows in hollow-bearing trees within mangrove habitat. 

A large number of Eastern Water Dragons (Intellegama lesueurii) were 

observed at the edge of this fauna habitat. 

The vegetated drainage line between Merinee Road and Dell Road is 

primarily composed of emergent vegetation including Phragmites and 

Typha sp and would be largely ephemeral. It relies on rainfall and 

associated water runoff from Manns Road to remain waterlogged. Large 

numbers of Brown-striped Frogs (Limodynastes peronii) were heard calling 

from this drainage line during the survey. Other common frogs such as the 

Eastern Dwarf Tree Frog (Litoria fallax) are likely bask in this vegetation. A 

mix of Blackberry (Rubus fruticosus subsp. aggregrate) and Lantana in this 

drainage line would provide refuge habitat for local populations of frogs. 

This patch of vegetation provides limited habitat for waterbirds as it is about 

60m long, is exposed to edge effects from Manns Road and does not 

provide any roosting or perching habitat. No fish were observed in this 

drainage line during the survey.  

No migratory waders were observed in the study area but may occur in the 

adjacent Narara Creek during low tide on occasion. 

Threatened fauna  

recorded 
Two threatened species were recorded during the survey in this habitat type 

and include: 

 Eastern Freetail Bat (Mormopterus norfolkensis) 

 Miniopterus australis (Miniopterus australis) 

  

Plate 16 Concrete lined drainage canal in the 

study area 

Plate 17 Drainage line with mangrove and 

fringing Swamp Oak 
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Drainage lines and modified drainage canals 

  

Plate 18 Roadside drainage line  Plate 19 Drainage line north of Dell Road with 

overstorey  

Table 5-12  Fauna habitat –Maintained grassland with scattered trees and 

landscaped garden beds 

Maintained grassland with scattered trees and landscaped garden beds 

Description  This habitat occurs primarily between Stockyard Place to Dell Road and 

also between Narara Creek Road and Wananda Road. It occurs as a 

narrow strip to the east and west of Manns Road corridor. These areas 

lack floristic and structural diversity to provide habitat for many species 

apart from those common in highly modified environments. 

The grassland in this habitat is highly modified, and is maintained 

regularly (Plate 20).  

Remnant scattered trees mostly include Swamp Mahogany and Blackbutt. 

Rough-barked Apple is also present in the study area (Plate 21). There is 

little to no regeneration of these species. There is evidence of tree lopping 

in remnant mature trees and some hollow-bearing trees are present.  

A mid-storey is restricted to landscaped garden beds, which include 

planted cultivars (Plate 22). 

There is little to no woody debris in this habitat type. 

Typical fauna 
species  

Fauna species typical of urban fragments including birds such as the 

Australian Magpie (Cracticus tibicen), Australian Raven (Corvus 

coronoides), Noisy Miner (Manorina melanocephala) and Common Mynah 

(Acridotheres tristis).  

The grassland provides foraging habitat for granivorous birds including the 

Galah (Eolophus roseicapillus) and Sulphur-crested cockatoo (Cacatua 

galerita) (observed foraging in grassland during the survey). The Long-

nosed Bandicoot may also forage in these areas.  

This habitat type contains a limited number of patchy and scattered 

remnant trees (Plate 23). These trees would provide foraging resources 

for common arboreal mammals including the common Ringtail Possum 

and Common Brushtail Possum.  
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Maintained grassland with scattered trees and landscaped garden beds 

Threatened fauna  

recorded 

No threatened species were recorded during the survey. This habitat type 
is potential habitat for Grey-headed Flying-fox (Pteropus poliocephalus) 

  
Plate 20 Maintained exotic grassland in the 
study area 

Plate 21 Swamp Mahogany in the study area 

  
Plate 22 Landscaped and planted garden 
beds with heavy leaf litter 

Plate 23 Scattered remnant mature trees in the 

study area with an absence of a mid-storey and 

regeneration of these canopy species 

 

Table 5-13 Fauna habitat – concrete bridge structure 

Concrete bridge structure 

Description  There is an existing bridge over the unnamed creek between Yandina 

Road and Nells Road, which is mostly smooth concrete material. There 

are very little cracks or fissures on the underside of the two-lane bridge. It 

crosses over a flowing creek with tidal influence that is about 10 metres 

wide, and lined with Mangroves on the banks. 

Typical fauna 
species  

The bridge that crosses the unnamed creek may provide temporary 
roosting habitat for microbat species at different times of the year. This 
roosting habitat is likely to be only temporary due to the limited presence 
of fissure, cracks and other suitable crevices for roosting. Large-footed 
Myotis (Myotis macropus) are likely to forage along this drainage line and 
utilise the bridge as temporary roosting habitat due to the presence of 
aquatic habitats, although none were recorded during the survey. No bats 
or bat droppings were observed under the bridge at the time of the survey.  
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Concrete bridge structure 

Threatened fauna  

recorded 

A Little Bentwing Bat (Miniopterus australis), Eastern Bentwing Bat 
(Miniopterus schreibersii) are vulnerable species listed under the BC Act 
that were recorded at this location via Anabat detection during field 
survey. The Large-footed Myotis (Myotis macropus) may also utilise this 
bridge as potential roosting habitat, although it was not recorded during 
field survey. 

 
Plate 24 Bridge 

5.4 Aquatic habitat and species 

5.4.1 Aquatic fauna species 

Quantitative aquatic habitat surveys were carried out within the study area.  

A wide range of estuarine fish species are likely to occur in Narara Creek. The aquatic habitat in 

the study area is not mapped as habitat for threatened fish species by DPI (2018).  

5.4.2 Aquatic habitats 

Aquatic habitats 

Description  Narara Creek flows in a north to south direction to the east of the study 
area. It is a tributary of the Brisbane Water estuary. In the study area, the 
creek is about 40 metres wide. It has a sandy bed, with some gravelly 
areas also present. The banks of the creek are muddy or sandy, and often 
contain mangroves and are not always clearly defined. Fallen trees are 
present in some locations along the edges of the creek, creating snags 
and submerged debris. The depth of Narara Creek is unknown and is 
influenced by tidal movements.  

Vegetation along the riparian zone of Narara Creek was assessed as 
being in good condition due to the continuity of native and exotic 
vegetation along the creek, with some structural complexity. The riparian 
zone was densely vegetated by mangroves with patches of Lantana. 
Lantana may provide shading for portions of the creek where native plant 
species are absent and also contribute to the build-up of submerged 
debris. The presence of Lantana may also help reduce erosion on the 
creek banks. Native canopy species along the riparian zone include a mix 
of Swamp Oak, and Blackbutt, with smaller numbers of Swamp 
Mahogany. 

A drainage line also exists in the northern section of the proposal just 
north of Dell Road. This is an unnamed tributary of Narara Creek, and 
supports Swamp Sclerophyll Forest and Biconvex Paperbark. This creek 
is tidal and would support a permanent water flow, but due to the 
presence of raised concrete culverts and stormwater structures, no fish 
would reside in the inner reaches of the drainage line.  
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Aquatic habitats 

Typical fauna 
species  

Estuarine environments provide important feeding, spawning and nursery 
sites for many aquatic animals. Some fauna rely on estuarine water to 
complete their life cycles (e.g. crabs) and others visit estuaries to feed and 
rest (e.g. migratory birds). Many fish species spend all or part of their life 
in estuaries (DPI 2016d).  

Narara Creek and the unnamed creek in the south of the study area is 
mapped as key fish habitat (DPI 2007). It is classified as Type 1 highly 
sensitive fish habitat given the presence of Coastal Wetlands in the study 
area. It is also classified as Class 1 major fish habitat for fish passage as it 
is a permanently flowing river.  

Narara Creek is likely to support a range of aquatic flora and fauna 
including fish, freshwater turtles and invertebrates. There was no existing 
infrastructure or barriers to fish movement observed within Narara Creek 
adjacent to the study area. 

Mangroves are present along the edges of Narara Creek in the study 
area. Mangroves are important habitats for fish, crabs, birds and other 
animals. Mangroves also help maintain water quality by filtering silt from 
runoff and recycling nutrients (DPI 2016d). Mangroves are included in the 
definition of protected ‘marine vegetation’ under the FM Act. A more 
detailed description of the flora present is provided in Section 5.2.2.  

A Long-finned Eel (Anguilla reinhardtii) was observed in the concrete 
drainage canal. It is also likely to occur in other drainage lines which 
receive tidal flows from Narara Creek in the study area (Plate 25). Local 
residents were observed feeding fish and eels in the concrete drainage 
canal at the time of the survey. 

Threatened fauna  

recorded 

No threatened species were recorded during the survey. There is no 
freshwater fish community status mapped for the drainage lines in the 
study area, likely due to the estuarine influence from Narara Creek.  

 

Plate 25 Narara Creek 

5.5 Wildlife connectivity  

The Central Coast Region contains large remnants of well-connected native vegetation in 

protected conservation reserves and State forests. Despite this, no fauna corridors have been 

mapped in the study area by the Central Coast Council (Gosford City Council, 2014). 

Riparian vegetation along Narara Creek has moderate continuity to adjacent forest vegetation. 

Riparian vegetation along the Narara Creek is continuous with intact forest vegetation within 

Strickland State Forest and other private bushland lots to the east and south in the locality. 
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Narara Creek provides aquatic connectivity between Brisbane Water and freshwater streams. It 

also creates a natural barrier to terrestrial animals. 

5.6 Conservation significance  

5.6.1 Threatened ecological communities 

A total of three threatened ecological communities (TECs) were predicted to occur in the locality 

(OEH 2018a). Two TECs were confirmed to be present in the study area. The distribution of 

TECs within the study area is mapped on Figure 5-1.  

Swamp Oak Floodplain Swamp Forest 

Swamp Oak Floodplain Swamp Forest in the study area comprises a local occurrence of 

Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and South 

East Corner Bioregions (Swamp Oak Floodplain Forest), which is listed as an endangered 

ecological community under the BC Act (NSW Scientific Committee 2004).  

This community has also been recently listed as an endangered ecological community under 

the EPBC Act: Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South 

East Queensland ecological community (DoEE 2018). The community condition is Category C, 

as the patch is less than 2 hectares, and has a predominantly native understorey.  

A total of 1.24 hectares of Swamp Oak Floodplain Forest is present within the study area.  

Swamp Sclerophyll Forest on Coastal Floodplains 

Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm swamp forest in the study area 

comprises a local occurrence of Swamp sclerophyll forest on coastal floodplains of the NSW 

North Coast, Sydney Basin and South East Corner bioregion (Swamp Sclerophyll Forest), which 

is listed as an endangered ecological community under the BC Act (NSW Scientific Committee 

2011). A total of 1.73 hectares of Swamp Sclerophyll Forest is present within the study area. 

This area comprises partially canopied remnant vegetation in moderate/good condition, 

comprising stands of Biconvex Paperbark (Melaleuca biconvexa) (which is listed as a vulnerable 

species under the BC Act and EPBC Act).  

5.6.2 Threatened flora  

Forty-one threatened flora species listed under the BC Act and EPBC Act have been recorded 

or are predicted to occur in the locality (OEH 2018a, DoEE 2018a) (Appendix A, Appendix B 

and Appendix C). 

Of these species, one species was confirmed present during field survey and there is potential 

habitat for one additional flora species within the study area. Biconvex Paperbark was recorded 

in Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm swamp forest in the study area. 

Biconvex Paperbark (Melaleuca biconvexa) is listed as a vulnerable species under the BC Act 

and EPBC Act. This species was recorded in the study area on the western side of Manns 

Road/ Dell Road intersection in 0.82 hectares of occupied Melaleuca biconvexa - Swamp 

Mahogany - Cabbage Palm swamp forest habitat, which includes a 20 metre buffer around 

recorded individuals in areas of suitable wet sclerophyll habitat. This buffer area was modified to 

exclude any clearly unsuitable habitat such as gravel tracks, roads or urban development. 

Outside the study area in the Biconvex Paperbark (Melaleuca biconvexa) targeted survey area 

622 mature/established stems were recorded (Figure 5-3). 
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There is broadly suitable habitat for one other threatened plant species within the study area, 

Square Raspwort (Haloragis exalata subsp. exalata), which is listed as a vulnerable species 

under the BC Act and EPBC Act. This species has not been previously recorded in the locality 

(the closest record is over 20 kilometres from the locality) and its distribution does not overlap 

with the locality (OEH, 2018). Square Raspwort (Haloragis exalata subsp. exalata) was not 

detected within the study area during the field survey and given that it has not been previously 

recorded in the locality it has been assessed as having a low likelihood of occurrence and is not 

assessed further in this report. 

5.6.3 Threatened fauna species  

Four threatened fauna species were recorded in the study area during field surveys 

(Figure 5-3). These are listed below, together with the habitat they were recorded within: 

 Grey-headed Flying-fox (Pteropus poliocephalus), listed as a vulnerable species under 

the BC Act and EPBC Act: 

– Grey-headed Flying-foxes (Pteropus poliocephalus) were observed flying over the 

study area during the survey (Figure 5-3). They were not observed foraging during the 

survey, however they are likely to utilise the study area when local eucalypts are in 

flower or in blossom. Five eucalypt species known to be highly productive species 

(weighted productivity x reliability scores >0.65) (Eby and Law 2008) occur in the 

study area: Swamp Mahogany, Grey Ironbark, Blackbutt, Turpentine and Red 

Bloodwood. 

Of these species, only the Swamp Mahogany (which occurs in moderate numbers in 

the study area) flowers reliably (Eby and Law 2008). No breeding camps were 

observed in the study area. Camps are known from Wingello Creek (Gosford), about 

3.5 kilometres to the east of the study area, and in Matcham (about 11.5 kilometres to 

the east) (DoEE 2018). A nationally important Grey-headed Flying Fox (Pteropus 

poliocephalus) camp is located 12 kilometres away in North Avoca to the south-east of 

the study area (DoEE 2018). Large expanses of potential foraging and breeding 

habitat are present in the locality. 

 Eastern Freetail Bat (Mormopterus norfolkensis), listed as a vulnerable species under the 

BC Act 

– This species was recorded within an unnamed creek of Narara Creek within the study 

area (Figure 5-3). Call echolocation analysis recorded the presence of this species 

with definite certainty, given the location of the detectors and the number of calls. This 

species was recorded from one of the four survey nights (approximately 6 calls). It 

may have also been recorded other nights, but poor data quality and/or interspecific 

call similarities precluded reliable identification. This species is likely to forage over 

forested lands, swamp forest and mangrove forests throughout the study area. Large 

expanses of potential foraging habitat are present in the locality. Potential breeding 

and roosting habitat is present in hollow-bearing trees. 
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 Little Bentwing Bat (Miniopterus australis), listed as a vulnerable species under the BC 

Act 

– This species was recorded in two locations within the study area (Figure 5-3). These 

areas include a patch of dry sclerophyll forest north of Dell Road and also within an 

unnamed creek of Narara Creek. Call echolocation analysis recorded the presence of 

this species with definite certainty, given the location of the detectors and the number 

of calls. Calls from three of the four nights were also attributed to the species group 

Vepadelus pumilus/ M. australis. The call characteristics of both species are very and 

can be confused particularly when call quality is less than optimal. 

This species is likely to forage over forested lands, swamp forest and mangrove 

forests throughout the study area. Large expanses of potential foraging habitat are 

present in the locality. A small unnamed bridge in the south of Manns Road may 

provide temporary roosting habitat for this species. No breeding habitat is present for 

this species, as it depends on specific maternity caves for breeding. 

 Eastern Bentwing Bat (Miniopterus schreibersii oceanensis), listed as a vulnerable 

species under the BC Act 

– This species was possibly recorded in one location within the study area (Figure 5-3). 

Call echolocation analysis recorded the presence of this species with probable 

certainty, given the location of the detectors and the number of calls. Call 

characteristics of this species overlap with those of Vespadelus species, making it 

difficult to distinguish between species when call quality is poor. This species is likely 

to forage over forested and cleared lands throughout the study area. Large expanses 

of potential foraging habitat are present in the locality. A small unnamed bridge in the 

south of Manns Road may provide temporary roosting habitat for this species. No 

breeding habitat is present for this species, as it depends on specific maternity caves 

for breeding. 

A total of 49 threatened fauna species listed under the BC Act have been recorded or are 

predicted to occur in the locality (OEH 2018a, DoEE 2018a). Three threatened fish species are 

predicted to occur in the locality (DPI 2018a, DoEE 2018a). Twenty-six threatened fauna 

species listed under the EPBC Act have been recorded or are predicted to occur in the locality 

(OEH 2018a, DotE 2018a) (Appendix A). Note that marine (not including estuarine) and pelagic 

species have not been included in this list as these species would not occur in the study area 

and are unlikely to be impacted by the proposal. The likelihood of occurrence of these 

threatened fauna species has been assessed. A number of species additional to those recorded 

are likely to occur or may possibly occur based on habitat requirements, suitability of habitat in 

the study area, and/or existing records in the locality (Appendix A). 

Threatened fauna recorded or considered likely to occur are summarised in Table 5-14. 
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Table 5-14 Threatened fauna species recorded or likely to occur in the study 

area 

Species BC Act 
status 

EPBC Act 
status 

Likelihood of occurrence in the study 
area 

Bush Stone-curlew 
(Burhinus grallarius) 

E  Moderate. Suitable open forest habitat 
with sparse grassy groundlayer is 
present in the north of the study area. 
Two records within study area as late as 
2011. Some foraging habitat is present 
and no nests were observed during the 
survey. 

Gang-gang Cockatoo 
(Callocephalon 
fimbriatum) 

V  Moderate. Limited suitable habitat 
present in the study area. May forage in 
the wider study area particular where it 
is connected to larger patches of intact 
native vegetation. Unlikely to breed in 
small hollows in the study area given the 
proximity to the existing Manns Road. 

Glossy Black-Cockatoo 
(Calyptorhynchus 
lathami) 

V  Moderate. Limited suitable habitat 
present at the site. Black Sheoak 
present in woodland in the north of the 
study area. Unlikely to breed in the 
small hollows in the study area given the 
proximity to the existing Manns Road. 

Varied Sittella 
(Daphoenositta 
chrysoptera) 

V  Moderate. Suitable habitat present west 
of Manns Road in the north of the study 
area. Likely to occur in large patches of 
connected and structurally intact 
vegetation in the locality. 

Little Lorikeet 
(Glossopsitta pusilla) 

V  Moderate. Suitable habitat present west 

of Manns Road in the north of the study 
area. Unlikely to breed in hollows given 
the proximity to the existing Manns 
Road. 

Barking Owl (Ninox 
connivens) 

V  Moderate. Dense tall understorey 
suitable for roosting is present in then 
north of the site. Unlikely to breed in the 
small hollows in the study area given the 
proximity to the existing Manns Road. 
Owls are known to desert nests as a 
result of disturbance. 

Powerful Owl (Ninox 
strenua) 

V  Moderate. Dense tall understorey 
suitable for roosting is present in then 
north of the site. Unlikely to breed in the 
small hollows in the study area given the 
proximity to the existing Manns Road. 
Owls are known to desert nests as a 
result of disturbance. 

Eastern Bentwing-bat 
(Miniopterus schreibersii 
oceanensis) 

V  Known. Probable Anabat recording in 
well-timbered habitat north of Dell Road. 
Temporary roosting habitat under a 
small unnamed bridge in the south of 
Manns Road. 

Eastern Freetail-bat 
(Mormopterus 
norfolkensis) 

V  Known. Would forage throughout 
forested areas and mangroves within 
the study area. Could roost/breed in tree 
hollows in the study area. 
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Species BC Act 
status 

EPBC Act 
status 

Likelihood of occurrence in the study 
area 

Large-footed Myotis 
(Myotis macropus) 

V  High. Potential foraging habitat in 

drainage lines and man-made canals 
throughout the site and also adjacent 
Narara Creek in the wider study area. 
May temporarily roost within bridge 
between Yandina and Nells Road and 
also limited hollow-bearing trees present 
on the site.  

Little Bentwing Bat 
(Miniopterus australis) 

V  Known. Recorded in well-timbered 

habitat north of Dell Road and also 
within an unnamed creek of Narara 
Creek. Temporary roosting habitat 
under a small unnamed bridge in the 
south of Manns Road 

Grey-headed Flying-fox 
(Pteropus poliocephalus)  

V V Known. Observed flying over the study 
area in two locations. Likely to forage in 
swamp forest, eucalypt woodland and 
roadside trees. No roosting camps occur 
within the study area. 

Greater Glider 
(Petauroides volans) 

 V Moderate. Limited suitable breeding 
and foraging habitat present in the study 
area. May also occur in connected 
native vegetation in the locality in the 
north-west. 

Squirrel Glider (Petaurus 
norfolcensis) 

V  Moderate. Limited suitable breeding 
and foraging habitat present in the study 
area to the north of Dell Road. May also 
occur in connected native vegetation in 
the locality in the north-west. 

Yellow-bellied Glider 
(Petaurus australis) 

V  Moderate Limited suitable breeding and 
foraging habitat present in the study 
area. May also occur in connected 
native vegetation in the locality in the 
north-west. 
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BAR Study area

Biconvex Paperbark (Melaleu
biconvexa) targeted survey
boundary

Remaining concept design
(indicative area only shown)

Occupied Melaleuca
biconvexa habitat

Potantial Koala habitat

Narara Creek Intersection
REF Extent

Watercourse

DC Hollow Bearing Tree

kj Melaleuca biconvexa

#* Little Bentwing-bat

#* Grey Headed Flying Fox
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(indicative area only shown)
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The Koala was also identified as having a low likelihood of occurrence in the study area despite 

the presence of Swamp Mahogany, a primary food tree species in the Central Coast region 

(DECC 2008c) (Appendix A). There are few records of Koala in the locality (7 records; OEH 

2018a) with most records scattered to the south and east of the study area. While it has been 

recorded as close as one kilometre from the study area in the south, the latest observation of 

this species in the locality is from 2006. Connectivity to areas that contain feed trees is low as 

roads, Narara Creek and urban development currently create barriers to arboreal mammal 

movement. Areas of potential habitat within the study area are on the disturbed edges of larger 

patches of vegetation. These edges would be less suitable as habitat due to disturbance and 

low condition habitat qualities, i.e. regrowth vegetation. The species was also assigned low 

likelihood of occurrence as extensive Koala searches were conducted via spot assessment 

technique, and no evidence of Koala habitation was identified. 

The assessment guidelines for SEPP 44 were used as a guide to assess the quality of Koala 

habitat. From the eight SAT surveys conducted, two discrete areas were identified as being 

potential Koala habitat. Potential Koala habitat comprise native trees listed in Schedule 2 of the 

SEPP that constitute at least 15% of the total number of trees in the upper or lower strata of the 

tree component. This area occurs in a small patch of Swamp Forest to the north of Dell Road 

that lie between Manns Road and Narara Creek. Another small area along Narara Creek was 

also identified as potential Koala habitat, where Swamp Mahogany was the dominant eucalypt 

species. No evidence of Koalas were recorded within the study area, and the study area does 

not include core Koala habitat as defined in the SEPP. Potential Koala habitat is mapped on 

Figure 5-3.  

5.6.4 Migratory species 

Migratory species likely to occur in the study area  

A total of 20 migratory fauna species listed under the EPBC Act have been recorded or are 

predicted to occur in the locality (OEH 2018a, DoEE 2018a). Note that marine (not including 

estuarine) and pelagic species have not been included in this list. The likelihood of occurrence 

of these species has been assessed in Appendix A. 

No migratory species were recorded at the time of the survey, however a small number of 

migratory birds are likely to occur on occasion (Table 5-15).  

Table 5-15  Migratory species that are likely to occur in the study area 

Species Likelihood of occurrence in the study area 

Oriental Cuckoo (Cuculus 
optatus) 

Moderate. Limited foraging habitat in wet eucalypt forest in the 
site. May also occur in adjacent mangroves in the study area. 

Spectacled Monarch 
(Monarcha trivirgatus) 

Moderate. Limited foraging habitat in wet eucalypt forest in the 
site. May also occur in adjacent mangroves in the study area 

Black-faced Monarch 
(Monarcha melanopsis) 

Moderate. May inhabit eucalypt woodland in the north of the 
site. 

Fork-tailed Swift Moderate. Would forage above the study area on occasion.  

Rufous Fantail (Rhipidura 
rufifrons) 

Moderate. Limited foraging habitat in swamp forest in the site 
and also within street trees of Manns Road. May also occur in 
adjacent mangroves in the study area 

Satin Flycatcher (Myiagra 
cyanoleuca) 

Moderate. Limited foraging habitat in wet eucalypt forest in the 
site. May also occur in adjacent mangroves in the study area 

The Oriental Cuckoo and the Fork-tailed Swift have been ruled out as occurring in the study 

area as adequate habitat is not present. The study area has potential habitat for the Spectacled 

Monarch, Black-faced Monarch, the Rufous Fantail and the Satin Flycatcher.  
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No migratory waders were recorded or are considered likely to occur in the study area, as the 

proposal is not located on the coast and very limited areas of mudflats are present. There is the 

possibility of individuals occurring on occasion on a transient basis. No important habitat for 

migratory waders as defined by DoEE (2015a) is present, as discussed in the following sub-

section.  

Important habitat for terrestrial migratory species 

Important habitat for terrestrial migratory species is defined in the draft referral guidelines for 

these species (DoEE 2015b). The study area may contain important habitat for terrestrial 

migratory species such as the Satin Flycatcher (Myiagra cyanoleuca), Black-faced Monarch 

(Monarcha melanopsis) and Rufous Fantail (Rhipidura rufifrons). Satin Flycatchers (Myiagra 

cyanoleuca) are found extensively along the Great Dividing Range along the eastern and south-

east seaboard of Australia. Important habitat for this species is eucalypt forest and woodland. 

Important breeding habitat for the Rufous Fantail (Rhipidura rufifrons) includes moist dense 

habitats (including mangroves and riparian forest), and more open areas for migration. 

Important habitat for the Black-faced Monarch (Monarcha melanopsis) includes wet forests, 

particularly where these occur in sheltered gullies and slopes with a dense understory (DoEE 

2015b).  

Large areas of native vegetation are present in the locality to the east and west. The study area 

comprises a small area of disturbed habitat for these species, and is unlikely to be important for 

an ecologically significant proportion of the population of any of these species. These species 

are not considered further in this report.  

Important habitat for migratory waders 

Important habitats in Australia for migratory shorebirds under the EPBC Act include those 

habitats recognised as nationally or internationally important (DoEE 2015b). Wetland habitat 

should be considered internationally important if it regularly supports: 

 One per cent of the individuals in a population of one species or subspecies of waterbird 

OR 

 A total abundance of at least 20 000 waterbirds. 

Nationally important habitat for migratory shorebirds can be defined using a similar approach to 

these international criteria, i.e. if it regularly supports: 

 0.1 per cent of the flyway population of a single species of migratory shorebird OR 

 2000 migratory shorebirds OR 

 At least 15 migratory shorebird species. 

Narara Creek is not considered an internationally important site for migratory waders (Bamford 

et al 2008) and is also not a nationally important wetland. While Narara Creek is a principal 

tributary that flows into an adjacent nationally important wetland in Brisbane Water Estuary, it is 

unlikely to contain important habitat for wading migratory species. No expansive areas of 

mudflats are present in the study area and no migratory waders were observed during surveys. 

Given the low numbers of records of migratory waders in the locality, lack of records in the study 

area, and limited potential habitat, it is unlikely that the study area qualifies as important habitat 

for migratory wader species.  

Given the lack of suitable mudflat habitat in the study area, and distance to the Brisbane Water 

Estuary, the study area is unlikely to be important for an ecologically significant proportion of the 

population of any of these species. These species are not considered further in this report.  
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5.6.5 Nationally important wetlands 

One nationally important wetland is present in the locality (DoEE 2018a): 

 Brisbane Water Estuary (NSW 132) is a nationally important wetland due to the relatively 

large areas of mangrove, saltmarsh and seagrasses, (DoEE 2010). It is located 1.2 

kilometres to the south of the proposal. 

5.6.6 Other MNES 

No Wetlands of International Significance (Ramsar sites) or Commonwealth Marine Areas were 

identified within the locality. 

No World Heritage Properties, National Heritage Places or Wetlands of International Importance 

occur within the locality. The study area is not located near the Great Barrier Reef or a 

Commonwealth Marine Area. These MNES are not considered further in this report. 
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6. Impact assessment – Phase 1 

The impact assessment for Phase 1 of the works is provided in Section 6.1 for the southbound 

approach to Stockyard Place intersection and Section 6.2 for the Narara Creek Road 

intersection upgrade. The potential impacts associated with Phase 2 works (remaining concept 

design) are discussed separately in Section 7. 

6.1 Manns Road upgrade - southbound approach to Stockyard 

Place intersection  

The proposal footprint for the upgrade of the southbound approach to Stockyard Place 

intersection at Manns Road is shown in Figure 6-1, which includes the road upgrade, utility 

adjustments, drainage adjustments and proposed compound locations. For the purposes of this 

biodiversity assessment report, it has been assumed that all of the required works would be 

conducted within this footprint and that all existing vegetation within the proposal footprint would 

be removed. This provides a conservative approach for the assessment of impacts. The total 

area of vegetation within the study area is 0.74 and is comprised of exotic grassland with 

scattered native and planted trees (Figure 6-1). An assessment of the direct and indirect 

construction impacts, operational impacts and impacts on threatened biota and MNES for the 

southbound approach to Stockyard Place intersection upgrade is provided in the following sub-

sections. 

6.1.1 Direct impacts 

Removal of vegetation 

The proposal would result in the removal of common and exotic species comprising exotic 

grassland and native planted and remnant trees. Mature trees have value within plant 

populations as sources of seed. However, given the presence of extensive areas of native 

vegetation and lack of native understorey in the proposal footprint, and the species within the 

nearby Strickland State Forest and Brisbane Water National Park estate, removal of a small 

proportion of mature individuals would not threaten the persistence of local populations.  

The proposal would remove about 0.74 hectares of exotic grassland with remnant and planted 

trees from the proposal footprint. These areas contain little native vegetation cover and have 

limited habitat value for native plants. Any vegetation clearing required in these areas would 

principally remove exotic grasses, a small number of individuals of non-threatened native plants 

and environmental weeds. 

Environmental safeguards to minimise the clearing of native vegetation will be included in the 

proposal Construction Environment Management Plan (CEMP) and would be carried out in 

accordance with the Roads and Maritime Service Biodiversity Guidelines (RMS 2011) (Section 

8.1.2).  
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Removal of terrestrial fauna habitats 

Exotic vegetation habitat 

The highly modified vegetation within the proposal footprint comprising exotic grassland, garden 

vegetation and scattered trees has limited value for native fauna given the degree of historic 

and ongoing fragmentation and disturbance and lack of habitat complexity. This modified exotic 

habitat is predominantly located within the road corridor of Manns Road, and amongst buildings 

in the proposal footprint. 

One hollow-bearing tree is located within the proposal footprint. This tree is located on the 

eastern roadside of Manns Road opposite Carnarvon Road and while it is within the proposal 

footprint, it is outside of physical works and is therefore unlikely to be directly impacted. Hollow-

bearing trees are critical habitat components for many tree-dwelling fauna species, including 

arboreal mammals, microchiropteran bats and woodland birds that rely on hollows for shelter 

and breeding habitat. As the hollow in the proposal footprint is small, isolated and exists in a 

frequently disturbed, well lit area, it would be unlikely that this hollow would be inhabited by 

fauna.  

Native vegetation 

The proposal would result in the removal of common and exotic species comprising exotic 

grassland and native planted and remnant trees. The removal of remnant native trees would 

also remove a source of native seed, although due to the disturbed nature of the proposal 

footprint and lack of regeneration recorded, it would be unlikely for these species to recruit.  

The proposal would remove about 0.74 hectares of exotic grassland with remnant and planted 

trees from the proposal footprint. No threatened flora species would be removed.  

Environmental safeguards to minimise the clearing of native vegetation, such as fencing of 

native vegetation outside the proposal footprint, would be included in the proposal Construction 

Environment Management Plan (CEMP) as well as in accordance with the Roads and Maritime 

Service Biodiversity Guidelines (RTA, 2011) (Section 8). 

Injury and mortality of fauna 

There is potential for injury to or mortality of native fauna where native vegetation is to be 

cleared or disturbed. Tree-dwelling fauna and less mobile small terrestrial fauna (such as 

common frogs and reptiles) that may be sheltering in vegetation within the proposal footprint are 

at most risk. Some fauna may be able to seek refuge and persist in alternative habitat outside 

the proposal footprint.  

Birds are relatively mobile and so most individuals would be able to avoid vegetation clearing or 

construction operations.  There is potential for mortality of terrestrial animals less able to avoid 

the disturbance such as reptiles that may hide in woody debris of garden beds. Smaller 

terrestrial mammals, nocturnal species and especially arboreal mammals, or birds that may be 

sheltering in the tree hollow may also be subject to injury or mortality.  

6.1.1 Indirect impacts 

Sedimentation of nearby waterways 

The proposal has the potential to result in sedimentation and erosion within the proposal 

footprint and adjoining vegetation through soil disturbance and construction activities. Potential 

sources of sediment and erosion include: 

 Soil disturbance during construction activities 

 Inappropriate management of soil and material stockpiles 
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 Increased sediment transfer and erosion potential in areas cleared of vegetation 

 Flood event during construction. 

Sediment laden runoff to waterways can alter water quality and adversely affect aquatic life. 

Sediments can smother macroinvertebrate organisms residing in the receiving waterway, alter 

aquatic habitat by filling gaps in riffle habitat with fine sediment, and reduce water clarity which 

impacts on the efficiency of submerged aquatic plants to photosynthesise. If severe 

sedimentation were to occur, suspended sediment particles could clog or damage gill 

membranes of fish. All of these altering functions can impact on macroinvertebrates which are a 

major food source for fish, frogs, wetland birds and some microbats. However, severe erosion is 

not likely to occur with appropriate safeguards in place (Section 8). 

Pollution 

The proposal has the potential to result in pollution and contaminated runoff, in particular as a 

result of hydrocarbon leaks or spills from vehicles or equipment used in construction. The 

introduction of pollutants from the proposal into the surrounding environment, if uncontrolled, 

could potentially impact on water quality and habitat values of nearby waterways.  

Environmental safeguards to reduce the potential impacts associated with pollution are 

described in Section 8, and include appropriate location of stockpiles and bunding of chemicals, 

and the provision of sedimentation basins. 

Noise, light and vibration 

The proposal footprint currently experiences ongoing noise and vibration, primarily from heavy 

traffic flows along Manns Road and industrial activity. Construction of the proposal would 

increase noise levels and vibration near the proposal footprint during construction, through plant 

and machinery operation and earth moving activities. Native fauna may temporarily vacate or 

avoid areas disturbed by construction activities. Given the existing noise and vibration levels in 

the proposal footprint, the increase in noise levels as a result of construction is unlikely to 

substantially impact native biota. 

6.1.2 Operational impacts 

Operation of the proposal is likely to have little impact on native biodiversity values. There may 

be some introduction of weeds as a result of movement of vehicles, however, this would not 

differ substantially from current levels of weed introduction. Operation of the proposal would 

result in noise, lights and vibration along the route, similar to the levels currently experienced by 

fauna in the area. The risk of fauna mortality as a result of vehicle strike is unlikely to increase 

as a result of the proposal. 

6.1.3 Impacts on threatened biota and MNES 

Key threatening processes 

A key threatening process (KTP) is defined in the BC Act (DEC 2005) as an action, activity or 

proposal that: 

 Adversely affects two or more threatened species, populations or ecological communities 

 Could cause species, populations or ecological communities that are not currently 

threatened to become threatened. 

A number of KTPs are listed under the BC, EPBC and FM Acts. Those potentially relevant to 

the proposal are listed in Table 6-1 below. Mitigation measures to limit the impacts of these 

KTPs are discussed in Section 8. 
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Table 6-1 Key threatening processes associated with Southbound approach 

to Stockyard intersection 

KTP Act Comment 

Terrestrial habitat 

Clearing of native 
vegetation 

BC Act 
EPBC Act 

The proposal would require the clearing of mostly 
exotic grassland next to Manns Road, including a 
small number of planted native and remnant trees. 
Extensive areas of intact native vegetation are 
present in the locality to the northwest of the 
proposal footprint. As the vegetation to be cleared is 
of poor quality comprising exotic species and a lack 
of native understorey, it is highly unlikely that the 
removal of this vegetation would affect the viability of 
remnant vegetation in the locality or reduce the 
extent of habitat below a minimum size required for 
any fauna species.  

Clearing of hollow-
bearing trees 

BC Act One hollow-bearing tree has the potential to be 
removed within the proposal footprint. The 
implementation of appropriate clearing protocols is 
recommended to limit impacts on resident fauna 
(Section 8). 

Disease   

Infection of native plants 
by Phytophthora 
cinnamomi 

BC Act; 
EPBC Act 

Construction activities have the potential to 
introduce Phytopthora into the proposal footprint 
through the transport and movement of plant, 
machinery and vehicles, as well as through any 
landscaping works following construction. 
Environmental management measures, including 
specific consideration of measures to reduce 
potential impacts on soil, water and native 
vegetation are required (Section 8).  

Introduction and 
establishment of Exotic 
Rust Fungi of the order 
Pucciniales pathogenic 
on plants of the family 
Myrtaceae 

BC Act Construction activities have the potential to 
introduce Myrtle Rust to the proposal footprint. The 
proposal would include environmental management 
measures, including specific consideration of 
measures to reduce potential impacts on soil, water 
and native vegetation (Section 8).  

Climate change   

Human-caused climate 
change 

BC Act 
FM Act  
EPBC Act 

Combustion of fuels associated with construction 
and operation of the proposal would contribute to 
anthropogenic emissions of greenhouse gases. The 
increase in greenhouse gases over time could 
impact average temperatures, rainfall patterns and 
bushfires, which can impact vegetation and habitats 
for flora and fauna. The direct impact on the local 
environment is likely to be negligible, however the 
proposal would add to cumulative increases in 
greenhouse gases in the locality. 

Impacts on State-listed threatened biota 

Identification of affected species 

The desktop assessment, field surveys and habitat assessments described in this report have 

been used to identify the threatened flora and fauna species, and ecological communities that 

may be affected by the proposal, through either direct or indirect impacts. Through field survey 

and assessment of likelihood of occurrence, it was identified that the upgrade of Manns Road 

southbound approach to Stockyard Place intersection would not have a direct impact on any 

state-listed threatened ecological communities, flora or fauna (Appendix A).  
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Threatened ecological communities 

The desktop literature review identified 22 endangered ecological communities (EEC’s) listed 

under the BC Act as having been previously recorded in the locality or are predicted to occur in 

the locality. No threatened ecological communities were recorded in the proposal footprint 

during field survey for the Stockyard Place intersection upgrade. 

Threatened flora and fauna species 

No threatened flora species were identified in the proposal footprint during field survey. An 

assessment of likelihood of occurrence was conducted for threatened flora and fauna species, 

and no potential habitat within the Stockyard Place intersection proposal footprint for threatened 

flora was identified (Appendix A).  

Impacts on Commonwealth-listed threatened biota 

Swamp Oak Floodplain Forest (listed as Vulnerable under the EPBC Act) exists about 450 

metres north of the proposal footprint next to Narara Creek. This TEC does not exist in the 

proposal footprint and would not be removed as a result of the proposal. As such, an 

assessment of significance in accordance with DotE (2016c) is not considered necessary.  

6.2 Manns Road upgrade - Narara Creek Road intersection  

The proposal footprint for the upgrade of Narara Creek Road intersection at Manns Road is 

shown in Figure 6-2, which includes the road upgrade, utility adjustments, drainage adjustments 

and proposed compound locations. For the purposes of this biodiversity assessment report, it 

has been assumed that all of the required works would be conducted within this footprint and 

that all existing vegetation within the proposal footprint would be removed. This provides a 

conservative approach for the assessment of impacts. The total area of vegetation within the 

proposal footprint is 2.54 hectares and is comprised of exotic grassland with scattered native 

and planted trees, Smooth-barked Apple – Turpentine – Blackbutt open forest and Melaleuca 

biconvexa – Swamp Mahogany – Cabbage Palm swamp forest (Figure 6-2). An assessment of 

the direct and indirect construction impacts, operational impacts and impacts on threatened 

biota and MNES for the Narara Creek Road intersection upgrade is provided in the following 

sub-sections. 

6.2.1 Direct impacts 

Removal of vegetation 

Clearing of vegetation within the proposal footprint would occur mainly along the edges of the 

existing road and would involve removal of a moderate diversity of predominantly non-

threatened native plants, including mature trees. The proposal would remove about 1.55 

hectares of exotic grassland and 0.88 hectares of Smooth-barked Apple – Turpentine – 

Blackbutt open forest on ranges of the Central Coast. Mature trees have value within plant 

populations as sources of seed. However, given the presence of extensive areas of native 

vegetation and lack of native understorey in the proposal footprint, and the species within the 

nearby Strickland State Forest and Brisbane Water National Park estate, removal of a small 

proportion of mature individuals would not threaten the persistence of local populations. 
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There is one EEC (Swamp Sclerophyll Forest) listed under the BC Act and one vulnerable 

species (Biconvex Paperbark) under the BC Act on the southern boundary of Compound 1 in 

the proposal footprint associated with the vegetation community Melaleuca biconvexa – Swamp 

Mahogany – Cabbage Palm swamp forest of the Central Coast (0.11 hectares identified by 

SMEC during Stage 4 assessments). This threatened biota would not be directly impacted by 

the proposal. To prevent indirect impacts on this vegetation, mitigation measures have been set 

out in Section 8. 

Environmental safeguards to minimise the clearing of native vegetation, such as fencing of 

native vegetation outside the proposal footprint, as well as threatened ecological communities 

and threatened species in the proposal footprint will be included in the CEMP as well as in 

accordance with the Roads and Maritime Service Biodiversity Guidelines (RMS 2011) (Section 

8). 

Removal of terrestrial fauna habitats 

The highly modified vegetation within the proposal footprint comprising exotic grassland, garden 

vegetation and scattered trees has limited value for native fauna given the degree of historic 

and ongoing fragmentation and disturbance and lack of habitat complexity. This modified exotic 

habitat is mostly located within the road corridor of Manns Road, and amongst buildings in the 

proposal footprint. 

The majority of native vegetation that would be removed is located along the already disturbed 

edge of Manns Road, between Dell Road and Narara Creek Road. The native vegetation that 

would be removed is not structurally complex and is relatively weedy; particularly to the east of 

Manns Road due to clearing associated with roadwork, housing and concrete drainage 

channels. Native vegetation within the proposal footprint does, however, provide habitat for a 

range of fauna species. Clearing of this vegetation would permanently remove foraging and 

breeding resources for native fauna, particularly in forest and woodland habitats, which 

comprise a canopy of eucalypt trees of varying age classes. Eucalypts and other native canopy 

species provide nectar resources as well as foraging substrate for a diverse range of arboreal 

species, such as birds and arboreal mammals, as well as bats, including the Little-bentwing Bat 

(Miniopterus australis), which was recorded during field survey on the west of Manns Road in 

the southern extent of the proposal footprint. The removal of woodland vegetation in the 

proposal footprint would cause a direct impact on this threatened species habitat. An 

assessment of significance for impacts to this species is included in Appendix B, and concludes 

that there would be no significant impact to the species as a result of the proposal. 

Three hollow-bearing trees are within the proposal footprint, with two on the west and one on 

the east of Manns Road. The two trees on the west of Manns Road would likely be removed, 

but the one on the east is outside of the limit of physical works and would therefore be retained. 

Hollow-bearing trees are critical habitat components for many tree-dwelling fauna species, 

including arboreal mammals, microchiropteran bats and woodland birds that rely on hollows for 

shelter and breeding habitat. The hollows in the proposal footprint are small, although they may 

be used by arboreal mammals like Sugar Gliders (Petaurus breviceps) and common bird 

species. 

Injury and mortality of fauna 

There is potential for injury to or mortality of native fauna where native vegetation is to be 

cleared or disturbed. Tree-dwelling fauna and less mobile small terrestrial fauna (such as 

common frogs and reptiles) that may be sheltering in vegetation within the proposal footprint are 

at most risk. Some fauna may be able to seek refuge and persist in alternative habitat outside 

the proposal footprint.  
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Birds are relatively mobile and so most individuals would be able to avoid vegetation clearing or 

construction operations. Most individuals that would be directly affected by construction of the 

proposal would be displaced initially. Continued survival of displaced fauna would depend on 

the carrying capacities of neighboring remnants and the existing fauna present and their 

territories. There is likely to be mortality of terrestrial animals less able to avoid the disturbance, 

including individuals sheltering in leaf litter, woody debris, crevices or under bark, such as small 

frogs and lizards. Smaller terrestrial mammals, nocturnal species and especially arboreal 

mammals, or birds that may be sheltering in tree hollows may also be subject to injury or 

mortality.  

Environmental safeguards including pre-clearing surveys, fauna rescue and relocation 

protocols, are proposed in Section 8 to minimise the risk of mortality of fauna as a result of 

clearing. 

6.2.2 Indirect impacts 

Sedimentation of nearby waterways 

The proposal has the potential to result in sedimentation and erosion within the proposal 

footprint and adjoining vegetation through soil disturbance and construction activities. Potential 

sources of sediment and erosion include: 

 Soil disturbance during construction activities 

 Inappropriate management of soil and material stockpiles 

 Increased sediment transfer and erosion potential in areas cleared of vegetation 

 Flood event during construction. 

Sediment laden runoff to waterways can alter water quality and adversely affect aquatic life. 

However, there are no drainage lines or waterways within the proposal footprint. Appropriate 

safeguards and mitigation measures to prevent sedimentation entering into road drains are 

provided in Section 6.1.4.  

Pollution 

The proposal has the potential to result in pollution and contaminated runoff, in particular as a 

result of hydrocarbon leaks or spills from vehicles or equipment used in construction. The 

introduction of pollutants from the proposal into the surrounding environment, if uncontrolled, 

could potentially impact on water quality and habitat values of nearby waterways.  

Environmental safeguards to reduce the potential impacts associated with pollution are 

described in Section 6.1.4, and include appropriate location of stockpiles and bunding of 

chemicals, and the provision of sedimentation basins. 

Noise, light and vibration 

The proposal footprint currently experiences ongoing noise and vibration, primarily from heavy 

traffic flows along Manns Road. Construction of the proposal would increase noise levels and 

vibration near the proposal footprint during construction, through plant and machinery operation 

and earth moving activities. Native fauna may temporarily vacate or avoid areas disturbed by 

construction activities. Given the existing noise and vibration levels in the proposal footprint, the 

increase in noise levels as a result of construction is unlikely to substantially impact native biota. 
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6.2.3 Operational impacts 

Operation of the proposal is likely to have little impact on native biodiversity values. There may 

be some introduction of weeds as a result of movement of vehicles, however, this would not 

differ substantially from current levels of weed introduction. Operation of the proposal would 

result in noise, lights and vibration along the route, similar to the levels currently experienced by 

fauna in the area. The risk of fauna mortality as a result of vehicle strike is unlikely to increase 

as a result of the proposal. 

6.2.4 Impacts on threatened biota and MNES 

Key threatening processes 

KTP Act Comment 

Terrestrial habitat 

Clearing of native 
vegetation 

BC Act 
EPBC Act 

The proposal would require the clearing of up to 
0.88 hectares of native vegetation located along the 
edges of Manns Road. Extensive areas of intact 
native vegetation are present in the locality to the 
west of the proposal footprint. This minor reduction 
in extent is highly unlikely to affect the viability of 
remnant vegetation in the study area or locality or 
reduce the extent of habitat below a minimum size 
required for any fauna species. The implementation 
of vegetation management procedures is 
recommended to limit impacts on vegetation 
(Section 8). 

Clearing of hollow-
bearing trees 

BC Act Up to three trees with hollows could be removed 
within the proposal footprint. The implementation of 
appropriate clearing protocols and the retaining of at 
least one of these trees is recommended to limit 
impacts on resident fauna (Section 8). 

Removal of dead wood 
and dead trees 

BC Act The proposal would result in the removal of areas of 
fallen timber during construction. The 
implementation of habitat management procedures 
is recommended to limit impacts on fauna and their 
habitats (Section 8). 

Weeds 

Invasion of plant 
communities by 
perennial exotic grasses 

BC Act The proposal footprint contains areas of mixed 
exotic grassland. There is the potential for perennial 
exotic grasses to invade adjacent native vegetation 
through disturbance during construction of the 
proposal and a shift of the disturbed edge into intact 
native vegetation. Environmental management 
measures, including weed management and specific 
consideration of potential impacts on soil, water and 
native vegetation are required (Section 8).  

Disease 

Infection of native plants 
by Phytophthora 
cinnamomi 

BC Act; 
EPBC Act 

Construction activities have the potential to 
introduce Phytopthora into the proposal footprint, 
through the transport and movement of plant, 
machinery and vehicles, as well as through any 
landscaping works following construction. 
Environmental management measures, including 
specific consideration of measures to reduce 
potential impacts on soil, water and native 
vegetation are required (Section 8).  
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KTP Act Comment 

Introduction and 
establishment of Exotic 
Rust Fungi of the order 
Pucciniales pathogenic 
on plants of the family 
Myrtaceae 

BC Act Construction activities have the potential to 
introduce Myrtle Rust to the proposal footprint. The 
proposal would include environmental management 
measures, including specific consideration of 
measures to reduce potential impacts on soil, water 
and native vegetation (Section 8).  

Infection of frogs by 
amphibian chytrid 
causing the disease 
chytridiomycosis 

BC Act; 
EPBC Act 

Construction activities have the potential to 
introduce amphibian chytrid to the proposal footprint, 
which could lead to death of local frogs. 
Environmental management measures including 
specific consideration of measures to reduce 
potential impacts on soil, water and native 
vegetation are required (Section 8).  

Climate change 

Human-caused climate 
change 

BC Act 
FM Act  
EPBC Act 

Combustion of fuels associated with construction 
and operation of the proposal would contribute to 
anthropogenic emissions of greenhouse gases. The 
increase in greenhouse gases over time could 
impact average temperatures, rainfall patterns and 
bushfires, which can impact vegetation and habitats 
for flora and fauna. The direct impact on the local 
environment is likely to be negligible, however the 
proposal would add to cumulative increases in 
greenhouse gases in the locality. 

Impacts on State-listed threatened biota 

Identification of affected species 

The desktop assessment, field surveys and habitat assessments described in this report have 

been used to identify the threatened flora and fauna species, and ecological communities that 

may be affected by the proposal, through either direct or indirect impacts. 

One threatened ecological community- Swamp Sclerophyll Forest- and one threatened flora 

species – (Biconvex Paperbark) Melaleuca biconvexa - is mapped within the proposal footprint. 

This vegetation is located in a potential compound area, but can be fenced and excluded from 

areas made available for use and would not be removed or altered as a result of the proposal. 

The open exotic grassed area adjacent to this vegetation would be utilised for plant storage and 

stockpiling. Indirect impacts would be avoided with the implementation of mitigation measures 

as set out in Section 8. As there would be no direct or indirect impacts as a result of the upgrade 

of Narara Creek Road intersection, no assessments of significance are considered necessary 

for these works. 

Assessments of Significance pursuant to Section 1.7 of the EP&A Act have been prepared for 

those fauna species for which a moderate level of impact is likely and that may be particularly 

vulnerable to impacts from the proposal. These species comprise the Eastern Freetail Bat, 

Large-footed Myotis (Myotis macropus), Eastern Bentwing Bat (Miniopterus schreibersii) and 

Little Bentwing Bat (Miniopterus australis). The assessments of significance are presented in full 

in Appendix B and the key findings and conclusions are summarised in the following sections.  
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A number of other species may occur on occasion in the proposal footprint. Most of these 

species are wide-ranging and would not rely on habitat or resources within the proposal footprint 

for important components of their home range. There are few records of the Greater Glider, 

Squirrel Glider (Petaurus breviceps) and Yellow-bellied Glider (Petaurus australis) in the locality. 

The Barking Owl (Ninox connivens) and Powerful Owl (Ninox strenua) may forage in the 

proposal footprint on occasion but would not rely on this area for breeding. While two hollow-

bearing trees are present in the Narara Creek Road intersection upgrade proposal footprint, 

these trees are unlikely to provide nesting habitat for these species as they are located 

immediately adjacent to Manns Road. Other birds including the Gang-gang Cockatoo 

(Callocephalon fimbriatum), Glossy Black-cockatoo (Calyptorhynchus lathami), the Little 

Lorikeet (Glossopsitta pusilla) and Varied Sittella (Daphoenositta chrysoptera) are likely to occur 

in nearby vegetation to the west of the proposal footprint. The Grey-headed Flying-fox (Pteropus 

poliocephalus) was observed flying over the proposal footprint and may forage in the proposal 

footprint on occasion, however, no breeding camps are present in the proposal footprint. 

Potential habitat in the proposal footprint represents a negligible proportion of available foraging 

habitat in the locality for these wide ranging species. The loss of a very small area of forest 

habitat adjacent to Manns Road would have a very minor potential for adverse impact upon 

these species. No assessments of significance are considered necessary for these species. 
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Table 6-2 Summary of potential impacts on threatened biota and assessment of whether a significant impact is likely 

Biota type Communities/Species Potential impacts Level of 
impact 

AoS* 
prepared 

Significant 
impact 
likely? 

Threatened 
ecological 
communities 

Swamp Oak Floodplain Forest (EEC - BC 
and EPBC Act) 

Potential direct impacts to <0.01 ha  Low No No 

Swamp Sclerophyll Forest (EEC – BC Act) Potential indirect impacts to 0.11 ha Low No No 

Flora Biconvex Paperbark (Melaleuca biconvexa) Potential indirect impacts to 0.11 ha 
habitat 

Low No No 

Hollow-dependant 
bats 

Eastern Freetail Bat (Mormopterus 
norfolkensis) (BC Act) 

Loss of a small area of potential foraging 
habitat 
Loss of potential breeding habitat 
Loss of potential roosting habitat  

Moderate Yes No 

Non-hollow 
dependant 
microbats 

Eastern Bentwing Bat (Miniopterus 
schreibersii) (BC Act) 
Little Bentwing Bat (Miniopterus australis) 
(BC Act) 
Large-footed Myotis (Myotis macropus)(BC 
Act)  

Loss of known foraging habitat 
No breeding habitat present 
 

Moderate Yes No 

Non-hollow 
dependant 
microbats 

Large-footed Myotis (Myotis macropus)(BC 
Act) 

Loss of potential foraging habitat 
Loss of potential breeding habitat 
Removal of potential temporary roosting 
habitat 

Moderate Yes No 

Woodland birds Little Lorikeet (Glossopsitta pusilla) (BC Act) 
Varied Sittella (Daphoenositta chrysoptera) 
(BC Act) 

Loss of potential foraging habitat 
Loss of potential breeding habitat 

Low No No 

Woodland birds Powerful Owl (Ninox strenua) (BC Act) 
Barking Owl (Ninox connives) (BC Act) 

Loss of potential foraging habitat 
No breeding habitat present 

Low No No 

Woodland birds Bush Stone-curlew (Burhinus grallarius) (BC 
Act) 

Loss of known foraging habitat 
Loss of potential breeding habitat  
Historical records of this species in the 
proposal footprint as recent as 2011  

Low No No 
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Biota type Communities/Species Potential impacts Level of 
impact 

AoS* 
prepared 

Significant 
impact 
likely? 

Grey-headed 
Flying-fox 

Grey-headed Flying-fox (Pteropus 
poliocephalus)(BC Act, EPBC Act) 

Loss of very small area of potential 
foraging habitat 
No breeding habitat present 

Low No No 

Hollow-dependent 
arboreal mammals 

Greater Glider (Petauroides volans)(EPBC 
Act) 
Squirrel Glider (Petaurus norfolcensis) (BC 
Act) 
Yellow-bellied Glider (Petaurus australis) 
(BC Act) 

Loss of potential foraging habitat 
Loss of potential breeding habitat 
Potential reduction in habitat connectivity 

Low No No 

*Assessments of Significance 
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Threatened ecological communities 

One threatened ecological community was identified in the proposal footprint - Swamp 

Sclerophyll Forest on Coastal Floodplains of the New South Wales North Coast, Sydney basin 

and South East Corner Bioregions. This community is listed as an EEC under the BC Act and is 

located on the southern edge of Compound 1. This area of EEC would be marked as a no-go 

area with a buffer (possibly 5 metres) to prevent vegetation removal and direct impact of EEC. 

Indirect impacts to this community could include changes to hydrology due to surface water 

runoff alteration, and the potential for weed and edge effects as a result of disturbance in 

adjacent areas. These impacts would be avoided by the implementation of mitigation measures. 

As there would be no direct or indirect impacts, an assessment of significance is not necessary. 

Mitigation measures have been set out in Section 8. 

Threatened flora species 

One threatened flora species was identified in the proposal footprint, namely Biconvex 

Paperbark (Melaleuca biconvexa). This species is listed as vulnerable under the BC Act and is 

present in the Swamp Sclerophyll Forest on the southern edge of compound 1. It is proposed 

that there be no removal of this vegetation for the compound and therefore direct impacts have 

been avoided. Indirect impacts would also be avoided with the implementation of mitigation 

measures. An assessment of significance has not been prepared as it is not expected that there 

would be direct or indirect impacts to this threatened species.  

Threatened fauna species 

One threatened microbat was identified in the proposal footprint during field survey - the Little 

Bentwing Bat, which is listed as vulnerable under the BC Act. Three other threatened microbats 

were identified as having moderate likelihood of occurring in the Narara Creek Road intersection 

upgrade proposal footprint. Direct impacts to this species would be the removal of potential 

woodland roosting habitat as it contains hollow-bearing trees. An assessment of significance 

has been prepared for the removal of potential habitat and the indirect impacts of increased 

noise and light during construction. The assessments found that there would be no significant 

impacts to these threatened species, and are included in Appendix B. 

Impacts on Commonwealth-listed threatened biota 

Biconvex Paperbark (Melaleuca biconvexa) is listed as vulnerable under the EPBC Act. As 

discussed above, there would be no direct or indirect impacts to this threatened species as a 

result of the Narara Creek Road intersection upgrade. As such, an assessment of significance 

in accordance with DotE (2016c) is not considered necessary. Similarly, no assessments of 

significance have been prepared for any highly mobile fauna that may occur in the proposal 

footprint on a transient basis only (e.g. Grey-headed Flying-fox). 

6.3 Cumulative impacts 

6.3.1 Phase 1 of the Manns Road upgrade 

The total extent of clearing for Phase 1 is shown in Table 6-3. 

Phase 1 works would increase the extent of vegetation clearing in the locality, and increase the 

removal of habitats for flora and fauna species, including threatened species. Given the small 

area of Phase 1, and large areas of native vegetation present in the locality, cumulative impacts 

of the proposal are expected to be negligible overall. Removal of about 0.88 hectares of native 

vegetation as a result of Phase 1 would not cause significant impacts to native or threatened 

biota. 
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Table 6-3 Cumulative area of potential vegetation clearing for Phase 1 

Plant Community Type (PCT) (OEH, 
2016b) 

Status Manns Road 
upgrade – 
Southbound 
approach to 
Stockyard 
Place 
intersection 
(ha) 

Manns 
Road 
upgrade – 
Narara 
Creek 
road 
intersectio
n, Narara 
(ha) 

Phase 1 
of Manns 
Road 
upgrade 
(ha) 

PCT 1579 - Smooth-barked Apple - 
Turpentine - Blackbutt open forest on 
ranges of the Central Coast  

Not listed - 0.88 0.88 

PCT 1723 - Melaleuca biconvexa - 
Swamp Mahogany - Cabbage Palm 
swamp forest of the Central Coast 

Vulnerable 
(BC Act) 

- - - 

PCT 1727 - Swamp Oak Floodplain 
Swamp Forest, Sydney Basin Bioregion 
and South East Corner Bioregion 

Vulnerable 
(BC Act)  
Vulnerable 
(EPBC Act) 

- - - 

PCT 916-  Mangrove- grey mangrove 
low closed forest of the NSW Coastal 
Bioregion 

Not listed - - - 

Managed exotic grassland/planted native 
trees 

N/A 0.74 1.55 2.29 

Total vegetation  0.74 2.43 3.17 

6.3.2 Stage 5  

Cumulative ecological impacts of the overall Stage 5 works include the reduction of native 

vegetation communities in the Central Coast region. The Stage 5 works would only remove a 

small portion of the vegetation in the wider area. The presence of conservation areas within the 

area including Strickland State Forest and Brisbane Waters National Park, and large areas of 

bushland throughout Ourimbah also enable connectivity and fauna movement.  

Indicative areas for cumulative vegetation clearing associated with Stage 5 are detailed in Table 

6-3. These areas are indicative only, but it indicates that there would not be significant 

cumulative impacts from potential future Stage 5 works given the small area to be removed and 

the presence of extensive areas of native vegetation and threatened biota habitat in surrounding 

areas of the locality. This assumption would be assessed further in the future environmental 

assessment, and is pending confirmation of the construction footprint.  

The hollow bearing trees in the potential Stage 5 construction area occur in sclerophyll forest 

and would provide roosting habitat for a number of common birds, arboreal mammals and 

microbats. Sclerophyll woodland comprising hollow-bearing trees also occurs throughout the 

locality, with expansive areas of this habitat present in the vegetation to the west of Manns 

Road between Dell Road and Narara Creek Road, as well as in state conservation areas like 

Strickland State Forest and Brisbane Waters National Park. Cumulative impacts to fauna habitat 

are not considered to be significant as a result of the Stage 5 works, but will be dependent on 

later confirmation of construction phases and final proposal footprints. 

Biconvex Paperbark was identified throughout the Stage 5 study area. Targeted surveys were 

undertaken throughout the locality to determine the extent of the local population. These 

surveys identified that the population would not be placed at risk of extinction due to cumulative 

Stage 5 works.  
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Table 6-4 Cumulative indicative area of potential vegetation clearing for 

Stage 5 

Plant Community Type (PCT) (OEH, 
2016b) 

Status Phase 1 
of Manns 
Road 
upgrade 
(ha) 

Phase 2 
remaining 
concept 
design 
indicative 
area (ha) 

Potential 
Stage 5 
cumulativ
e clearing 
(indicative 
area) 

PCT 1579 - Smooth-barked Apple - 
Turpentine - Blackbutt open forest on 
ranges of the Central Coast  

Not listed 0.88 1.4 2.28 

PCT 1723 - Melaleuca biconvexa - 
Swamp Mahogany - Cabbage Palm 
swamp forest of the Central Coast 

Vulnerabl
e (BC Act) 

- 0.8 0.8 

PCT 1727 - Swamp Oak Floodplain 
Swamp Forest, Sydney Basin Bioregion 
and South East Corner Bioregion 

Vulnerabl
e (BC Act)  
Vulnerabl
e (EPBC 
Act) 

- <0.001 <0.001 

PCT 916-  Mangrove- grey mangrove low 
closed forest of the NSW Coastal 
Bioregion 

Not listed - 0.15 0.15 

Managed exotic grassland/planted native 
trees 

N/A 2.29 2.6 4.89 

Total vegetation  3.17 4.95 8.12 

 

6.3.3 Other stages and developments 

The environmental assessments for each stage (Stage 1 to 5) of the broader program of work to 

upgrade the Pacific Highway and Manns Road between the Central Coast Highway at West 

Gosford and the M1 Pacific Motorway at Ourimbah identify significance of impacts to threatened 

species. Impacts would be mitigated and offset where appropriate to ensure threatened species 

would not be placed at risk of extinction. Biconvex Paperbark (Melaleuca biconvexa) has been 

identified in the proposal footprint for the broader program of works (Stages 1 – 5). Additional 

targeted surveys were undertaken throughout Manns Road upgrade environmental 

assessments to ensure the species would not be placed at risk of extinction. Environmental 

assessments for each stage of the broader program of works have assessed the significance of 

impacts and provided mitigation measures and offsets for these where appropriate to ensure 

continuity of the species.  

Other developments in the locality including Gosford Hospital upgrade and the construction of 

retail facilities would also lead to a small reduction in vegetation and habitats.
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7. Potential impacts – Phase 2 remaining 

concept design 

7.1 Overview 

The assessment area for the Phase 2 remaining concept design for Stage 5 is shown in Figure 

7-1. The timeframe for construction of some or all of the Phase 2 remaining concept design is 

unknown and therefore specific environmental impacts cannot be determined at this stage. This 

section provides a summary of the potential environmental impacts of the Phase 2 works, 

pending further detail to be determined during detailed design phase with an associated 

environmental assessment to be completed at a later date. A conservative approach has been 

taken for consideration of the impacts of the Phase 2 remaining concept design. Vegetation 

within the study area is summarised in Table 7-1. 

Table 7-1 Vegetation communities in the Phase 2 remaining concept design 

study area 

Tozer et al (2010) map unit  
(unit ID) 

Status 

Swamp Oak Floodplain Swamp Forest, Sydney Basin 
Bioregion and South East Corner Bioregion  

Swamp Oak Floodplain Forest 
EEC (BC and EPBC Act) 

Smooth-barked Apple - Turpentine - Blackbutt open 
forest on ranges of the Central Coast 

Not listed 

Mangrove- grey mangrove low closed forest of the NSW 
Coastal Bioregion  

Not listed 

Melaleuca biconvexa - Swamp Mahogany - Cabbage 
Palm swamp forest of the Central Coast 

Swamp Sclerophyll Forest 
(EEC- BC Act) 

Exotic grassland/scattered planted native trees n/a 
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7.2 Potential direct impacts 

7.2.1 Removal of vegetation 

Clearing of vegetation associated with Phase 2 is likely to occur mainly along the edges of the 

existing road and could involve removal of a moderate diversity of predominantly exotic 

grassland and non-threatened native plants, including mature trees.  

The majority of vegetation that has the potential to be cleared as a result of the Phase 2 

remaining concept design is exotic grassland with planted/native scattered trees (indicative area 

of 2.6 hectares). Native vegetation communities also have the potential to be impacted, 

comprising: 

 PCT 1579 - Smooth-barked Apple - Turpentine - Blackbutt open forest on ranges of the 

Central Coast (1.4 hectares) 

 PCT 1723 - Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm swamp forest of 

the Central Coast (0.8 hectares) 

 PCT 1727 - Swamp Oak Floodplain Swamp Forest, Sydney Basin Bioregion and South 

East Corner Bioregion (<0.001 hectares) 

 PCT 916 -  Mangrove- grey mangrove low closed forest of the NSW Coastal Bioregion 

(0.1 to 0.2 hectares) 

Areas for potentially impacted communities are indicative only, and accurate areas for these 

communities would be addressed in any future environmental assessments.  

Mature trees have value within plant populations as sources of seed. However, given the 

presence of extensive areas of native vegetation and species within the nearby Strickland State 

Forest and Brisbane Water National Park estate, removal of a small proportion of mature 

individuals would not threaten the persistence of local populations. It is likely that flora 

populations would persist in the soil seed bank and within existing habitats beyond (and 

adjoining) the study area. Reproduction within local native plant populations is unlikely to be 

adversely affected in the long term by the small-scale removal of (or damage to) individual 

plants.  

The Phase 2 remaining concept design could also impact native vegetation including threatened 

ecological communities, and could potentially require the removal of individuals of a threatened 

flora species- Biconvex Paperbark (Melaleuca biconvexa) of which there is 0.45 hectares of 

occupied habitat in the indicative Phase 2 remaining concept design construction boundary. The 

potential impacts on these threatened biota are discussed further in Section 7.5.  

Most of the Phase 2 area is composed of previously modified, cleared and developed land 

within an industrial area, containing exotic grass species or environmental weeds. These areas 

contain little native vegetation cover and have limited habitat value for native plants. Any 

vegetation clearing required in these areas would principally remove exotic grasses, a small 

number of individuals of non-threatened native plants and noxious and environmental weeds. 

Suggested environmental safeguards to minimise the clearing of native vegetation, such as 

fencing of native vegetation outside the potential construction footprint, will be included in future 

development of a CEMP for all or some of the Phase 2 remaining concept design, as well as in 

accordance with the Roads and Maritime Service Biodiversity Guidelines (RMS 2011) (Section 

8.1.2). 
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7.2.2 Removal of terrestrial fauna habitats 

Exotic vegetation habitat 

The area between Carnarvon Road and Dell Road is comprised mostly of highly modified 

vegetation such as exotic grassland, garden vegetation and scattered trees, which has limited 

value for native fauna given the degree of historic and ongoing fragmentation and disturbance 

and lack of habitat complexity. This modified exotic habitat is predominantly located within the 

road corridor of Manns Road in the industrial area and within the compound locations.  

Native vegetation 

Based on the current concept design for the remaining upgrades in Phase 2, the majority of 

vegetation that may be removed is located along the already disturbed western edge of Manns 

Road, between Dell Road and Narara Creek Road and at the crossing of the unnamed tributary 

of Narara Creek. The native vegetation that could be removed is not structurally complex and is 

relatively weedy; particularly to the east of Manns Road, north of Dell Road due to clearing 

associated with roadwork, housing and concrete drainage channels. Whilst this habitat is in poor 

condition due to the invasion of environmental weeds, it provides habitat for Biconvex 

Paperbark which is listed as vulnerable under the BC Act and EPBC Act. Native vegetation 

within the study area also provides habitat for a range of fauna species. Potential clearing of this 

vegetation could permanently remove foraging and breeding resources for native fauna, 

particularly in forest and woodland habitats, which comprise a canopy of eucalypt trees of 

varying age classes. It is recommended that clearing of this vegetation is avoided in future 

design of Phase 2 remaining concept design works to avoid further impacts to Swamp 

Sclerophyll Forest and about 0.45 hectares of Biconvex Paperbark (Melaleuca biconvexa) 

occupied habitat. Eucalypts and other native canopy species provide nectar resources as well 

as foraging substrate for a diverse range of arboreal species, such as birds and arboreal 

mammals, as well as bats.  

Hollow-bearing trees 

A high density of hollow bearing trees were identified in Phase 2 area, particularly to the north 

east of the Manns Road and Dell Road intersection, and on the western side of Manns Road 

between Dell Road and Narara Creek Road (Figure 6-2). Hollow-bearing trees are critical 

habitat components for many tree-dwelling fauna species, including arboreal mammals, 

microchiropteran bats and woodland birds that rely on hollows for shelter and breeding habitat. 

Due to the long timeframe it takes for hollows to form in eucalypts (usually greater than 150 

years) (Gibbons et al 2000), the loss of these hollows represents a long-term reduction in 

habitat resources for fauna. Hollows within the Phase 2 area are likely to provide roosting and/or 

denning habitat for several local fauna species, including arboreal mammals, birds and 

microbats.  

No hollows large enough to be suitable breeding habitat for Forest Owls exist in the Phase 2 

area.  

Shrub layers 

Based on the proposed Phase 2 remaining concept design, it is highly likely that some shrub 

layers and leaf litter could be removed for construction. This includes regenerating shrub and 

understorey on the west of Manns Road just north of Dell Road. This would result in the loss of 

habitat for small woodland birds that rely on these resources for foraging and breeding. In 

addition, loss of leaf litter would remove habitat for small reptiles and frogs that rely on this 

feature for shelter, breeding and foraging. Small rocky outcrops in the hilly area to the west of 

Manns Road and north of Dell Road would not be impacted by the Phase 2 remaining concept 

design. 
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Roosting habitat 

The potential demolition of the existing bridge over the unnamed creek could remove potential 

roosting habitat for microbats if present. The existing bridge provides only temporary roosting 

habitat and is unlikely to be an important roost site for microbats in the locality. It is highly 

unlikely that the existing bridge could be utilised as a breeding site as given the absence of 

cracks and fissures, as discussed in Table 5-13. 

The possible construction of a new bridge would potentially disrupt roosting microbats under the 

existing bridge if present. It is unlikely that microbats would continue utilising the existing bridge 

as a temporary roost site due to increased noise, light and vibration impacts during this 

construction. The construction of a new bridge prior to the demolition of the existing bridge 

would provide potential roosting habitat for microbats once construction is complete with the 

implementation of recommendations as described in Section 8.2.  

Possible impacts on threatened species resulting from the Phase 2 remaining concept design 

are discussed in more detail in Section 7.5. 

Suggested environmental safeguards are proposed in Section 8 to minimise the impact on 

microbats and their habitats from demolition of the existing bridge and construction of a new 

bridge. 

7.2.3 Injury and mortality 

There is potential for injury to or mortality of native fauna where native vegetation is to be 

cleared or disturbed. Tree-dwelling fauna and less mobile small terrestrial fauna (such as 

common frogs and reptiles) that may be sheltering in vegetation within a future construction 

footprint are at most risk. The Phase 2 remaining concept design could also cause displacement 

of more mobile fauna. The magnitude of likely impacts would vary between types of fauna, 

depending on their size and ecology. Some fauna may be able to seek refuge and persist in 

alternative habitat outside the boundaries of the Phase 2 remaining concept design. 

Birds are relatively mobile and so most individuals would be able to avoid vegetation clearing or 

construction operations. Most individuals that would be directly affected by construction of all or 

part of the Phase 2 remaining concept design would be displaced initially. Continued survival of 

displaced fauna would depend on the carrying capacities of neighbouring remnants and the 

existing fauna present and their territories.  

Mortality of less mobile individuals, such as nestlings, old or sick birds could occur. Birds that 

currently breed in or in the vicinity of the study area, that are likely to include common and 

widespread species such as Bell Miners and Australian Magpies, may have breeding success 

disrupted for one or more seasons. 

There is potential for mortality of terrestrial animals less able to avoid the disturbance, including 

individuals sheltering in leaf litter, woody debris, crevices or under bark, such as small frogs and 

lizards. Smaller terrestrial mammals, nocturnal species and especially arboreal mammals, birds 

and microbats which may be sheltering in tree hollows may also be subject to injury or mortality. 

Demolition of the bridge could result in the mortality of the microbats if any are using this 

structure as a temporary roost site at the time of demolition.  

Displaced individuals would be vulnerable to predation since they would be disturbed in daylight 

hours and would experience energy costs, increased risk of predation and increased 

competition for resources (especially for alternative hollows).  

Suggested environmental safeguards including pre-clearing surveys, fauna rescue and 

relocation protocols, and a nest box strategy are proposed in Section 8.1.2 to minimise the risk 

of mortality of fauna as a result of clearing. 
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7.2.4 Impacts on aquatic habitats 

Potential direct impacts on riparian vegetation would be limited to a small area immediately 

adjacent to the existing bridge which is likely to be replaced, as well as potential riparian 

vegetation along the banks of Narara Creek which may require minor clearing for drainage 

upgrades. Construction of a new bridge would result in the removal of riparian vegetation, 

including Melaleuca biconvexa – Swamp Mahogany – Cabbage Palm swamp forest and 

mangroves. A Part 7 Permit would be required for works involving the removal of mangroves 

under the FM Act. There may be temporary disturbance of woody debris near the existing 

bridge during its demolition and construction of a new bridge.  

The Phase 2 remaining concept design would not create a permanent barrier to fish passage, 

although the process of removing and constructing bridges may block the movement of 

fish/larvae up and downstream in the short term. There could be impacts on fish passage due to 

blockage for bridge demolition and construction, although these works would be short-term, and 

long-term flow of the creek would not be impacted. Any impacts to water quality and turbidity as 

a result of the Phase 2 remaining concept design are likely to be temporary and localised, and 

would be dispersed rapidly. Impacts would only occur during construction and demolition. 

Suggested environmental safeguards including sediment and erosion control, minimising 

impacts on large woody debris, and rehabilitation of riparian habitat following bridge demolition 

should be considered in the future environmental assessment of Phase 2 remaining concept 

design to minimise the risk of aquatic impacts. 

There is potential for 0.1 to 0.2 hectares of PCT 916-  Mangrove- grey mangrove low closed 

forest of the NSW Coastal Bioregion to be impacted by the Phase 2 remaining concept design. 

Although this species is not threatened under state or Commonwealth legislation, there is a 

requirement for the minister to be notified under the FM Act if mangroves are harmed. 

Recommendations for the removal of mangroves is detailed in Section 8.2. 

Coastal Management SEPP Wetlands 

It is highly unlikely that the Phase 2 remaining concept design would have direct impacts to 

mapped coastal wetlands under the Coastal Management SEPP. Potential for indirect impacts 

on aquatic habitats and SEPP Coastal wetlands are discussed in Section 7.3.7. 

7.3 Indirect impacts 

7.3.1 Wildlife connectivity and habitat fragmentation 

The Phase 2 remaining concept design is located in an already fragmented landscape. 

Fragmentation of native vegetation and associated fauna habitats in the locality has previously 

occurred through clearing for the existing roads, agriculture, transmission lines and industrial 

areas. These land uses have created barriers to movement for some fauna species, particularly 

those that are limited by dispersal abilities and habitat preferences. More mobile species such 

as birds and bats can readily traverse this landscape.  

The Phase 2 remaining concept design may further fragment habitat in the locality by increasing 

the width of the gap created by the Manns Road upgrade. Predominantly modified native 

vegetation may be cleared primarily on the edge of the road. The Phase 2 remaining concept 

design is likely to have a negligible impact on the vegetated corridor mapped along Narara 

Creek given that works would be generally greater than 50 metres from the Creek. Where works 

could be undertaken closer to the creek for potential drainage upgrades, the clearing would be 

over a very small area so is not anticipated to cause fragmentation of the habitat.  
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Fauna are most likely to attempt to cross Manns Road where intact vegetation is located in 

adjacent areas, such as the riparian vegetation corridor associated with the unnamed creek and 

vegetation north of Dell Road. Fauna mortality through vehicle strike is possible, as current 

traffic levels are busy during peak periods, although this impact would not differ notably from 

existing conditions. Gaps in vegetation that deter the movement of animals have the potential to 

impact on genetic exchange and long-term viability of local populations. Even low levels of 

dispersal may be effective in maintaining the viability of a local population (Taylor and Goldingay 

2009). 

Fauna of particular concern for the Phase 2 remaining concept design include terrestrial and 

scansorial fauna that may attempt to cross the road, such as bandicoots, possums, and the 

threatened Bush Stone-curlew, which has previously been recorded in the study area. In 

addition, the Phase 2 remaining concept design has potential to impact arboreal fauna that may 

attempt to glide across Manns Road, such as the common Sugar Glider (recorded in the study 

area), and potentially also the threatened Squirrel Glider and Yellow-bellied Glider. An increase 

in the gap across Manns Road may lead to an increase in mortality of individuals that attempt to 

glide across the road. 

Sugar Gliders are known glide similar distances to the Squirrel Glider, which have been 

observed to generally glide an average of 21.5 metres with a maximum 47 metres (Goldingay 

and Taylor 2009). Yellow-bellied Gliders generally glide an average of 40 metres, but glides of 

over 140 metres have been observed (Goldingay 2008). The upgrade of Manns Road and other 

nearby roads may reduce opportunities for gliders to cross by widening existing gaps in habitat 

vegetation. This is particularly evident between Dell Road and Narara Creek Road, where the 

existing gap in vegetation is already about 25 metres and will likely increase further with any 

future upgrades. However, it is not anticipated that vegetation on the east side of Manns Road 

in this area would require clearing and reducing clearing as much as possible on the west side 

during future design development would also minimise this impact. No population of any glider 

species is likely to become entirely isolated, however some family groups may have their home 

ranges reduced, and there could be impacts on genetic exchange in some locations. 

7.3.2 Weed invasion and edge effects 

‘Edge effects’ refers to changed environmental conditions at the interface of remnant native 

vegetation and cleared / developed areas. Edge effects may result in impacts such as changes 

to vegetation type and structure, exotic plant species invasion, increased predation of native 

fauna or avoidance of habitat by native fauna. On average, edge effects extend up to 50 metres 

from road edges (Bali 2005). Edge effects would result from clearing of native vegetation and 

potentially altered drainage conditions within any potential construction footprint, and then 

continue to affect native vegetation and habitats adjoining the study area following construction 

of road upgrades. 

Future construction has the potential to increase the degree of weed infestation within the 

Phase 2 area and its surrounds through dispersal of weed propagules (seeds, stems and 

flowers) into areas of native vegetation via erosion (wind and water), workers shoes and 

clothing and construction vehicles. Increased weed invasion can lead to decreased diversity of 

native flora, altered native vegetation structure and a decrease in habitat quality for native 

fauna. Exotic flora frequency and cover, particularly noxious weed presence, is relatively low 

throughout the study area. Subsequently, any increase in weed species abundance is likely to 

have a negative impact on surrounding vegetation and land uses.  
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The principal impacts of edge effects and weed invasion may be expected to occur within a 

future construction footprint, particularly at the interface with remnant native vegetation that 

occurs next to the Phase 2 remaining concept design (Figure 5-1). Throughout a large 

proportion of the Phase 2 area, native vegetation has already been either substantially modified 

due to urban development, or previously exposed to edge effects following construction and 

operation of the existing Manns Road.  

Suggested mitigation measures to prevent the invasion or spread of noxious and environmental 

weed species that could potentially impact native biota in the study area will be included in 

development of a future CEMP and should be addressed in accordance with the Roads and 

Maritime Service Biodiversity Guidelines (RMS 2011) (Section 8). 

7.3.3 Introduction or spread of disease 

Construction activities within any future Phase 2 remaining concept design construction footprint 

have the potential to introduce or spread pathogens such as Phytophthora (Phytophthora 

cinnamomi), Myrtle Rust (Uredo rangelii) and Chytrid fungus (Batrachochytrium dendrobatidis) 

into adjacent native vegetation through vegetation disturbance and increased visitation. 

Phytophthora and Myrtle Rust can cause the dieback or modification of native vegetation and 

damage to fauna habitats. Chytrid fungus affects both tadpoles and adult frogs and can cause 

100% mortality in some populations once introduced into an area.  

Suggested mitigation measures to prevent the introduction and spread of pathogens that could 

potentially impact native biota in the study area are recommended in Section 8. 

7.3.4 Noise, light and vibration 

The study area currently experiences ongoing noise and vibration, primarily from heavy traffic 

flows along Manns Road. The Phase 2 remaining concept design would increase noise levels 

and vibration in the vicinity of the study area during construction, through plant and machinery 

operation and earth moving activities. Native fauna may temporarily vacate or avoid areas 

disturbed by construction activities. Given the existing noise and vibration levels in the study 

area, a potential increase in noise levels as a result of construction is unlikely to substantially 

impact native biota. 

7.3.5 Sediment and erosion 

The Phase 2 remaining concept design has the potential to result in sedimentation and erosion 

within any potential construction footprint and adjoining vegetation (including coastal SEPP 

wetlands and threatened ecological communities) through soil disturbance and construction 

activities. Potential sources of soil and water pollution include: 

 Soil disturbance during construction activities 

 Inappropriate management of soil and material stockpiles 

 Increased sediment transfer and erosion potential in areas cleared of vegetation 

 Flood event during construction (particularly during works in riparian areas). 

Sediment laden runoff to waterways can alter water quality and adversely affect aquatic life. 

Sediments can smother macroinvertebrate organisms residing in the receiving waterway, alter 

aquatic habitat by filling interstices of riffle habitat with fine sediment, and reduce water clarity 

which impacts on the efficiency of submerged aquatic plants to photosynthesise. If severe 

sedimentation were to occur, suspended sediment particles could clog or damage gill 

membranes of fish. All of these altering functions can impact on macroinvertebrates which are a 

major food source for fish, frogs, wetland birds and some microbats. However, severe erosion is 

not likely to occur with appropriate safeguards in place (Section 8). 
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7.3.6 Pollution 

The Phase 2 remaining concept design has the potential to result in pollution and contaminated 

runoff, in particular as a result of hydrocarbon leaks or spills from vehicles or equipment used in 

construction. The introduction of pollutants from the Phase 2 remaining concept design into the 

surrounding environment (such as retained vegetation, Coastal SEPP wetlands and aquatic 

habitats), if uncontrolled, could potentially impact on water quality and habitat values.  

Suggested environmental safeguards to reduce the potential impacts associated with pollution 

are described in Section 8.1.2. These include appropriate location of stockpiles and bunding of 

chemicals, and the provision of sedimentation basins. 

7.3.7 Aquatic impacts 

The possible construction of a new bridge, demolition of the existing bridge and drainage 

upgrade works potentially associated with Phase 2 remaining concept design could indirectly 

affect riparian and aquatic habitats immediately downstream, including Narara Creek. Potential 

impacts that could cause the decline in aquatic habitat value include:  

 Reduced water quality (nutrient and sediment input) 

 Temporary reduction in the quality of in-stream and riparian habitat and potentially 

increased erosion risks. 

Of particular concern is the potential for an increase in turbidity and movement of suspended 

sediments downstream during removal and construction of concrete piers and culverts. Without 

appropriate controls in place during construction, sediments could move downstream and cover 

mangrove pneumatophores in Narara Creek and associated tributaries, reducing habitat quality 

for mangroves.  

7.3.8 Groundwater dependent ecosystems 

As discussed in Section 5.2.5, vegetation within the Phase 2 remaining concept deign study 

area is likely to be groundwater dependent to some degree. Most vegetation removal would 

occur along the already cleared edge of the road. Groundwater interaction with the vegetation is 

likely to already have been altered as a result of this previous clearing. The Phase 2 remaining 

concept design would potentially intercept groundwater particularly in the vicinity of cutting 

works and excavation in lower lying areas. The majority of cuts to be constructed as part of the 

Phase 2 remaining concept design would involve further excavation of existing cuttings and 

groundwater was generally not intercepted in the north of the study area where the higher 

density of vegetation is located due to the higher elevation of the site. It is considered that 

impacts to groundwater are minimal with the local groundwater resource not likely to be 

impacted in terms of availability and extent. Based on these points, the impacts on groundwater 

dependent ecosystems are expected to be localised and minor.  

Given the large size of the catchment of Narara Creek, and the small area of the potential direct 

impact from the Phase 2 remaining concept design, there are unlikely to be any substantial 

impacts on the groundwater entering the creek. 

Environmental safeguards including sediment and erosion control, and rehabilitation of riparian 

habitat following bridge demolition are suggested in Section 8.1.2 to minimise the risk of aquatic 

impacts. 
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7.3.9 Surface water flows 

During construction, potential impacts on surface water flows would be associated with changes 

in the local topography and changes to the existing drainage patterns in the vicinity of the site. 

Impacts on drainage patterns would be temporary in nature and would be localised to small 

areas. It is suggested that such impacts would be minimised by redirecting flows from offsite 

around the Phase 2 remaining concept design to ensure that flow paths largely remain intact 

(GHD 2016b).  

7.4 Operational impacts 

Operation of the Phase 2 remaining concept design is likely to have little impact on native 

biodiversity values. There may be some introduction of weeds as a result of movement of 

vehicles, however, this would not differ substantially from current levels of weed introduction. 

Operation of the Phase 2 remaining concept design would result in noise, lights and vibration 

along the route, similar to the levels currently experienced by fauna in the area. The risk of 

fauna mortality as a result of vehicle strike is unlikely to increase as a result of the Phase 2 

remaining concept design.  

The potentially widened road would increase the barrier effect where vegetation is present on 

either side, making it more difficult for small fauna such as frogs and reptiles to cross the gap. 

As described above, the upgrade of Manns Road would widen the gap between stands of 

vegetation, which would further reduce opportunities for gliders to cross the road, although this 

impact relates to the northern area of Phase 2 only, north of Dell Road. The majority of Phase 2 

is comprised of a heavily disturbed industrial area with patches of exotic grassland and planted 

trees. It is suggested that the area would be landscaped following construction to replace some 

of the removed vegetation. 

7.5 Impacts on threatened biota and MNES 

Key threatening processes 

A key threatening process (KTP) is defined in the BC Act (DEC 2005) as an action, activity or 

Phase 2 remaining concept design that: 

 Adversely affects two or more threatened species, populations or ecological communities 

 Could cause species, populations or ecological communities that are not currently 

threatened to become threatened. 

A number of KTPs are listed under the BC, EPBC and FM Acts. Those potentially relevant to 

the Phase 2 remaining concept design are listed in Table 7-2 below. Mitigation measures to limit 

the impacts of these KTPs are discussed in Section 8.1.2. 
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Table 7-2 Key Threatening Processes of relevance to the Phase 2 remaining 

concept design 

KTP Act Comment 

Terrestrial habitat   

Clearing of native 
vegetation 

BC Act 
EPBC Act 

The Phase 2 remaining concept design may require 
the clearing of up to 3.3 hectares of native 
vegetation located along the edges of the existing 
Manns Road. Extensive areas of intact native 
vegetation are present in the locality to the west of 
the potential construction footprint. This minor 
reduction in extent is highly unlikely to affect the 
viability of remnant vegetation in the study area or 
locality or reduce the extent of habitat below a 
minimum size required for any fauna species. The 
implementation of vegetation management 
procedures is recommended to limit impacts on 
vegetation (Section 8.1.2). 

Clearing of hollow-
bearing trees 

BC Act There is a high density of hollow-bearing trees within 
the study area. The clearing of these would be 
avoided through later design stages wherever 
possible. The implementation of appropriate clearing 
protocols is recommended to limit impacts on 
resident fauna (Section 8.1.2). 

Removal of dead wood 
and dead trees 

BC Act The Phase 2 remaining concept design may result in 
the removal of areas of fallen timber during 
construction. The implementation of habitat 
management procedures is recommended to limit 
impacts on fauna and their habitats (Section 8.1.2). 

Weeds   

Invasion of plant 
communities by 
perennial exotic grasses 

BC Act The Phase 2 remaining concept design study area 
contains areas of mixed exotic grassland. There is 
the potential for perennial exotic grasses to invade 
adjacent native vegetation through disturbance 
during construction of the Phase 2 remaining 
concept design and a shift of the disturbed edge into 
intact native vegetation. Environmental management 
measures, including weed management and specific 
consideration of potential impacts on soil, water and 
native vegetation are required (Section 8.1.2).  

Disease   

Infection of native plants 
by Phytophthora 
cinnamomi 

BC Act; 
EPBC Act 

Future Phase 2 remaining concept deisgn 
construction activities have the potential to introduce 
Phytopthora into the study area, through the 
transport and movement of plant, machinery and 
vehicles, as well as through any landscaping works 
following construction. Environmental management 
measures, including specific consideration of 
measures to reduce potential impacts on soil, water 
and native vegetation are required (Section 8.1.2).  

Introduction and 
establishment of Exotic 
Rust Fungi of the order 
Pucciniales pathogenic 
on plants of the family 
Myrtaceae 

BC Act Future Phase 2 remaining concept design 
construction activities have the potential to introduce 
Myrtle Rust to the Phase 2 area. The Phase 2 
remaining concept design would include 
environmental management measures, including 
specific consideration of measures to reduce 
potential impacts on soil, water and native 
vegetation (Section 8.1.2).  
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KTP Act Comment 

Infection of frogs by 
amphibian chytrid 
causing the disease 
chytridiomycosis 

BC Act; 
EPBC Act 

Construction activities have the potential to introduce 
amphibian chytrid to the Phase 2 remaining concept 
design study area, which could lead to death of local 
frogs. Environmental management measures 
including specific consideration of measures to 
reduce potential impacts on soil, water and native 
vegetation are required (Section 8.1.2).  

Waterways   

The degradation of 
native riparian 
vegetation along NSW 
water courses 

FM Act Construction of a new bridge and potential drainage 
upgrade works would have the potential to remove a 
small area of riparian habitat and may have indirect 
impacts on riparian vegetation downstream. 
Mitigation measures are recommended to limit the 
potential for adverse impacts on riparian vegetation 
(Section 8.1.2). 

The removal of large 
woody debris from NSW 
rivers and streams 

FM Act Construction of a new bridge may have the potential 
to result in the disturbance of large woody debris. 
Removal of large woody debris could reduce habitat 
for aquatic fauna. Any woody debris removed during 
the construction process should be relocated to an 
appropriate nearby location to assist the 
maintenance of habitat values for aquatic fauna 
(Section 8.1.2). 

Alteration to the natural 
flow regimes of rivers 
and streams and their 
floodplains and wetlands 

BC Act Construction of a new bridge is unlikely to 
permanently alter the flow regime of Narara Creek. 
However, temporary blockage of the unnamed creek 
could occur during construction. Mitigation measures 
are recommended to limit the potential for adverse 
impacts on aquatic habitats (Section 8.1.2). 

Instream structures and 
other mechanisms that 
alter natural flow 

FM Act  The bridge across the unnamed creek in the south of 
the Phase 2 remaining concept design may be 
replaced, and dredging would be conducted to 
promote flow of water. These works could change 
the flow of water at the location of a potential new 
bridge, but are unlikely to impact the overall flow of 
the creek in the area. Mitigation measures are 
recommended to limit the potential for adverse 
impacts on aquatic habitats (Section 8.1.2). 

Entanglement in, or 
ingestion of 
anthropogenic debris in 
marine and estuarine 
environments 

BC Act 
EPBC ACT 

Construction activities adjacent to and in the river 
have the potential to result in transfer of rubbish into 
the creek. Mitigation measures are recommended to 
limit the potential for adverse impacts on aquatic 
habitats (Section 8.1.2). 

Climate change   

Human-caused climate 
change 

BC Act 
FM Act  
EPBC Act 

Combustion of fuels associated with construction 
and operation of the Phase 2 remaining concept 
design may contribute to anthropogenic emissions of 
greenhouse gases. The increase in greenhouse 
gases over time could impact average temperatures, 
rainfall patterns and bushfires, which can impact 
vegetation and habitats for flora and fauna. The 
direct impact on the local environment is likely to be 
negligible, however the Phase 2 remaining concept 
design would add to cumulative increases in 
greenhouse gases in the locality. 
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Identification of affected species 

The desktop assessment, field surveys and habitat assessments described in this report have 

been used to identify the threatened flora and fauna species, and ecological communities that 

may be affected by the Phase 2 remaining concept design, through either direct or indirect 

impacts. 

Depending on the extent of later proposals and the final disturbance footprints in the Phase 2 

remaining concept design, direct impacts may occur on one threatened ecological community 

listed under the BC Act and one flora species listed as threatened under the BC Act and EPBC 

Act. Five threatened fauna species listed under the BC Act are known or are likely to occur in 

the Phase 2 area that could be impacted by the Phase 2 remaining concept design. A summary 

of potential impacts on threatened biota is provided in Table 6-2.  

Once later proposals and footprints are confirmed for the Phase 2 remaining concept design, 

final Assessments of Significance pursuant to Section 7.3 of the BC Act would need to be 

prepared for the Swamp Sclerophyll Forest EEC and Biconvex Paperbark. A moderate level of 

impact is also considered likely for the Eastern Freetail Bat, Large-footed Myotis, Eastern 

Bentwing Bat, Little Bentwing Bat and Bush Stone-curlew. Potential impacts on these 

threatened biota are discussed further in the following sections, but will be dependent on later 

confirmation of construction phases and final proposal footprints. Assessments of significance 

pursuant to Section 1.7 of the EP&A Act would also be required for these fauna species as a 

minimum as part of the next phase of works, once proposal extents and disturbance footprints 

are confirmed for Phase 2. 

A number of other species may occur on occasion in the study area. Most of these species are 

wide-ranging and would not rely on the study area for important components of its home range. 

There are few records of the Greater Glider, Squirrel Glider and Yellow-bellied Glider in the 

locality. The Barking Owl and Powerful Owl may forage in the study area on occasion but would 

not rely on this area for breeding. While up to five hollow-bearing trees are present in the 

potential construction footprint, these trees are unlikely to provide nesting habitat for these 

species as they are located immediately adjacent to Manns Road. Other birds including the 

Gang-gang Cockatoo, Glossy Black-cockatoo, the Little Lorikeet and Varied Sittella are likely to 

occur in adjacent vegetation to the west of the study area. The Grey-headed Flying-fox was 

observed flying over the study area and may forage in the study area on occasion, however, no 

breeding camps are present in the study area.  

Potential habitat in the Phase 2 remaining concept design study area represents a negligible 

proportion of available foraging habitat in the locality for these wide ranging species. The 

possible future loss of a very small area of forest habitat adjacent to Manns Road would have a 

very minor potential for adverse impact upon these species.  
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Table 7-3 Threatened biota with potential to be impacted¹ in the Phase 2 remaining concept design study area and 

recommendations on assessment of significance 

Biota type Communities/Species Potential impacts Level of impact 
based on the 
study area 

AoS* necessary 
to undertake 
works 

Threatened 
ecological 
communities 

Swamp Oak Floodplain Forest 
(EEC - BC and EPBC Act) 

Possible impacts to <0.001 ha in a potential construction 
footprint 

Low No 

Swamp Sclerophyll Forest (EEC – 
BC Act) 

Potential loss of 0.8 ha in a potential construction footprint Moderate Yes 

Flora Biconvex Paperbark (Melaleuca 
biconvexa) 

Potential loss of about 0.45 ha of occupied habitat area Low Yes 

Hollow-dependant 
bats 

Eastern Freetail Bat (BC Act) Potential loss of a small area of potential foraging habitat 
Potential loss of potential breeding habitat 
Potential loss of potential roosting habitat  

Moderate Yes 

Non-hollow 
dependant 
microbats 

Eastern Bentwing Bat (BC Act) 
Little Bentwing Bat (BC Act) 
Large-footed Myotis (BC Act) 

Potential loss of known foraging habitat 
No breeding habitat present 
Removal of potential temporary roosting habitat (bridge) 
(Table 5-13) 

Moderate Yes 

Non-hollow 
dependant 
microbats 

Large-footed Myotis (BC Act) Potential loss of potential foraging habitat 
Potential loss of potential breeding habitat 
Removal of potential temporary roosting habitat 

Moderate Yes 

Woodland birds Little Lorikeet (BC Act) 
Varied Sittella (BC Act) 

Potential loss of potential foraging habitat 
Potential loss of potential breeding habitat 

Low No 

Woodland birds Powerful Owl (BC Act) 
Barking Owl (BC Act) 

Potential loss of potential foraging habitat 
No breeding habitat present 

Low No 

Woodland birds Bush Stone-curlew (BC Act) Potential loss of known foraging habitat 
Potential loss of potential breeding habitat  
Historical records of this species in the potential construction 
footprint as recent as 2011  

Low No 

Grey-headed 
Flying-fox 

Grey-headed Flying-fox (BC Act, 
EPBC Act) 

Potential loss of very small area of potential foraging habitat 
No breeding habitat present 

Low No 

Hollow-dependent 
arboreal mammals 

Greater Glider (EPBC Act) 
Squirrel Glider (BC Act) 
Yellow-bellied Glider (BC Act) 

Potential loss of potential foraging habitat 
Potential loss of potential breeding habitat 
Potential reduction in habitat connectivity 

Low No 

¹ Impacts will be dependent on confirmation of later proposals and footprints and through formal environmental impact assessment 

* AoS: Assessment of significance 
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Threatened ecological communities 

The Phase 2 remaining concept design would have the potential to impact two threatened 

ecological communities: 

 Swamp Oak Floodplain Forest (EEC - BC and EPBC Act) (indirect impacts only) 

 Swamp Sclerophyll Forest (EEC - BC Act) (direct and indirect impacts). 

Swamp Oak Floodplain EEC exists on the riparian edge of Narara Creek, and is not likely to 

experience any direct impacts as a result of the Phase 2 remaining concept design.  

Swamp Schlerophyll Forest occurs on the riparian edge of Narara creek. The Phase 2 works 

have the potential to remove up to 0.9 hectares of this community within the Phase 2 remaining 

concept design study area. Construction activities could also potentially indirectly affect this 

community due to weed invasion and edge effects as well as areas downstream from erosion 

and sedimentation (in the absence of appropriate controls). The Phase 2 remaining concept 

design has the potential to remove a relatively minor area of habitat for the EEC and would not 

isolate any area of habitat from presently interconnected areas. However, as the extents of 

Phase 2 works are confirmed in the future, a 5 part test will still be necessary to assess the 

direct impacts of the Phase 2 remaining concept design on Swamp Sclerophyll Forest within the 

Phase 2 remaining concept design study area. 

Threatened flora species 

Depending on the future extents of all or some of the Phase 2 remaining concept design, works 

could remove up to 0.8 hectares of Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm 

swamp forest of the Central Coast (Swamp Sclerophyll EEC) and known habitat for Biconvex 

Paperbark within the Phase 2 remaining concept design study area. 

The Phase 2 remaining concept design is not likely to isolate any area of potential Biconvex 

Paperbark habitat from presently interconnected areas. In the absence of appropriate controls, 

construction activities could also potentially indirectly affect potential habitat for the species 

outside of the study area due to weed invasion and edge effects. Additional surveys were 

conducted during field surveys to identify the local population of the species, and taking these 

into account it would not be expected that the Phase 2 remaining concept design would cause 

significant impacts to this threatened species. The exact extent, timing and future footprint of 

Phase 2 is yet to be confirmed, so it is recommended that an assessment of significance be 

included in the environmental assessment for Phase 2 works for the Biconvex Paperbark and 

Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm swamp forest of the Central Coast 

(Swamp Sclerophyll EEC). 

Threatened fauna species 

Depending on the chosen final extents, the Phase 2 remaining concept design may remove 

known foraging habitat for five threatened species within the study area (and may also remove 

breeding habitat for some of these species). Potential foraging and breeding habitat for a 

number of other threatened species may also be affected. The most sensitive fauna species 

that could be affected include threatened microbats and ground-dwelling birds recorded in the 

study area (Table 7-3).  

Depending on the chosen final extent, the Phase 2 remaining concept design may remove 

known foraging habitat for the Eastern Freetail Bat. This includes a small area of well-timbered 

habitat in the north of the Phase 2 area. Up to five hollows comprising potential roosting habitat 

could also be removed. There is a risk of mortality of any individuals that may be present within 

hollow-bearing trees at the time of vegetation removal. Large areas of forest containing hollow-

bearing trees are present in adjacent areas, including within Brisbane Water National Park and 

Strickland State Forest.  
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The potential demolition and replacement of the unnamed bridge could disrupt roosting habitat 

of the Large-footed Myotis (Myotis macropus), Little Bentwing Bat (Miniopterus australis) and 

Eastern Bentwing Bat (Miniopterus schreibersii) if these bat species are using this structure as a 

temporary roost site at the time of works. Note that no evidence of roosting microbats was 

observed during field surveys however, timing for Phase 2 works is uncertain and there is a risk 

of these species being present in the future. A new bridge would be constructed before the old 

bridge is demolished and a second new bridge constructed, which would ameliorate this impact 

to an extent, as there would always be a structure available for the bats to roost in. However, 

there is also the potential for mortality of individuals during demolition if they are roosting in the 

existing bridge at the time of demolition. The Eastern Bentwing Bat (Miniopterus schreibersii) 

and Little Bentwing Bat (Miniopterus australis) only breed in specific caves and no breeding 

habitat would be impacted. The Phase 2 remaining concept design could impact breeding 

Large-footed Myotis (Myotis macropus) individuals if present at the time of construction under 

the bridge. This species also breeds in hollows and culverts, as well as other artificial structures. 

On balance there remains large areas of potential roosting and breeding habitat are present in 

native vegetation along adjacent Narara Creek despite few records in the locality.  

The Phase 2 remaining concept design could remove a small area of potential foraging habitat 

for the Bush Stone-curlew. This species has been recorded in the study area as recently as 

2011 and are particularly susceptible to injury or mortality from car collision. The widening of 

Manns Road would increase the gap between open woodland habitat and potentially increase 

the chance of mortality from collision. 

It is recommended that assessments of significance for a range of threatened species including 

those key species identified above, pursuant to Section 1.7 of the EP&A Act, would be prepared 

as part of the environmental assessment of the Phase 2 remaining concept design works. Given 

the large areas of foraging and/or breeding habitat present in the locality and immediately 

adjacent to the study area, significant impacts are unlikely for these and many species.  

7.6 Impacts on Commonwealth-listed species 

Depending on funding and timing commitments and future staging, the Phase 2 remaining 

concept design has the potential to directly impact about 0.45 hectares of Biconvex Paperbark 

(Melaleuca biconvexa) occupied habitat area. As part of the environmental approvals for these 

works, it is recommended that an assessment of significance would be prepared for this 

Vulnerable (EPBC Act) species. Based on preliminary data from targeted Biconvex Paperbark 

surveys in a larger study area, it is not expected that there would be a significant impact to this 

threatened species as a result of works related to the Phase 2 remaining concept design unless 

substantial changes to the overall footprint are proposed in the future. 

There was under 0.001 hectares of Swamp Oak Floodplain Forest (listed as Vulnerable under 

the EPBC Act) identified in the potential construction footprint during field survey. This TEC 

does not exist in areas close to Manns Road and it is unlikely that this would be removed as a 

result of the proposed Phase 2 remaining concept design works. Similarly, no significant 

impacts are considered likely for any highly mobile fauna that have been identified as occurring 

in the study area, as they may occur on a transient basis only (e.g. Grey-headed Flying-fox). 
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8. Mitigation measures and 

recommendations  

Recommended mitigation measures for the Phase 1 proposals are provided in Section 8.1, 

while general recommendations for the Phase 2 remaining concept design are provided in 

Section 8.2. 

8.1 Phase 1 

Ecological constraints were considered throughout the planning phase of the Manns Road 

upgrade - Narara Creek Road intersection, Narara and the Manns Road Upgrade -southbound 

approach to Stockyard Place Intersection proposals.  

8.1.1 Biodiversity offset requirements 

The Roads and Maritime Guideline for Biodiversity Offsets (Roads and Maritime Services 2016) 

provides guidance on when offsets should be considered for residual impacts on biodiversity 

values associated with an activity or proposal. In accordance with the Roads and Maritime 

(2016) guidelines, an assessment of impacts on the various vegetation types and their 

requirement for offsets is provided in Table 8-1.  

In September 2015, a ‘strategic assessment’ approval was granted by the Australian Minister for 

the Environment in accordance with the EPBC Act. Under the strategic assessment, if a 

significant impact is considered likely for a MNES, impacts must be offset using an endorsed 

method (e.g. the Framework for Biodiversity Assessment (FBA) (OEH, 2014b). As discussed in 

Section 6.2.4, the Phase 1 proposals are unlikely to have a significant impact on any MNES. As 

such, no offset is required for threatened biota listed under the EPBC Act. 

The Phase 1 proposals are unlikely to have a significant impact on native vegetation, and 

offsetting for these proposals is not required.  

Table 8-1 Offset requirements, in accordance with the Guideline for 

Biodiversity Offsets (Road and Traffic Authority 2011) 

Description of activity or proposal  Roads and Maritime 
to consider offsets? 

Vegetation 
to be 
impacted 

Offset 
requirement 

1. Activities in accordance with 
Roads and Maritime Services 
Environmental assessment 
procedure: Routine and Minor 
Works (RTA 2011). 

No NA NA 

2. Works on cleared land, 
plantations, exotic vegetation 
where there are no threatened 
species or habitat present. 

No NA NA 

3. Works involving clearing of 
vegetation planted as part of a 
road corridor landscaping 
program (this includes where 
threatened species or species 
comprising listed ecological 
communities have been used for 
landscaping purposes). 

No NA NA 
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Description of activity or proposal  Roads and Maritime 
to consider offsets? 

Vegetation 
to be 
impacted 

Offset 
requirement 

4. Works involving clearing of 
national or NSW listed critically 
endangered ecological 
communities (CEEC) 

Where there is any 
clearing of an CEEC 
in moderate to good 
condition 

NA NA 

5. Works involving clearing of 
nationally listed threatened 
ecological community (TEC) or 
nationally listed threatened 
species habitat 

Where clearing >1 ha 
of  a TEC or habitat 
in moderate to good 
condition 

NA- no TEC 
would be 
cleared for 
the Phase 1 
proposals 

NA 

6. Works involving clearing of 
NSW endangered or vulnerable 
ecological community 

Where clearing > 5 
ha or where the 
ecological community 
is subject to an SIS 

NA NA 

7. Works involving clearing of 
NSW listed threatened species 
habitat where the species is a 
species credit species as defined 
in the OEH Threatened Species 
Profile Database (TSPD) 

Where clearing > 1 
ha or where the 
species is the subject 
of an SIS 

NA- no 
more than 1 
ha of NSW 
listed 
threatened 
species 
habitat 
would be 
removed for 
the Phase 1 
proposals  

NA 

8. Works involving clearing of 
NSW listed threatened species 
habitat and the species is an 
ecosystem credit species as 
defined in OEH’s Threatened 
Species Profile Database (TSPD) 

Where clearing > 5 
ha or where the 
species is the subject 
of an SIS 

NA NA 

9. Type 1 or Type 2 key fish 
habitats (as defined by NSW 
Fisheries) 

Where there is any 
net loss of habitat 

NA NA 
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8.1.2 Mitigation measures – Manns Road upgrade – Southbound approach to Stockyard Place intersection 

The specific environmental safeguards below are recommended for implementation in the Manns Road upgrade – Southbound approach to Stockyard Place 

intersection proposal to address the potential impacts of the proposal on biodiversity values. A CEMP would be prepared, that would identify the specific 

measures for the ‘Construction’ stages, including work methods, contingencies, roles and responsibilities.  

Table 8-2 Environmental safeguards Manns Road upgrade - Southbound approach to Stockyard Place intersection proposal 

Impact Environmental safeguards Responsibility Timing Reference 

Habitat loss Measures to further avoid and minimise the proposal footprint and 
native vegetation or habitat removal will be investigated during 
detailed design and implemented where practicable and feasible. 

Detailed 
designer 

Detailed design 

 

Additional safeguard 

Removal of habitat 
resources 

The hollow-bearing tree within the proposal footprint opposite 
Carnarvon Road will be demarcated and avoided during construction 
works in accordance with the Roads and Maritime Biodiversity 
Guidelines (Roads and Traffic Authority, 2011). 

Construction 
contractor 

Construction Additional safeguard 

Roads and Maritime 
Biodiversity Guidelines 
(Roads and Traffic 
Authority, 2011). 

Environmental 
management 

A Flora and Fauna Management Plan will be prepared in accordance 
with Roads and Maritime's Biodiversity Guidelines: Protecting and 
Managing Biodiversity on RTA Projects (RTA, 2011) and 
implemented as part of the CEMP. It will include, but not be limited to: 

 Plans showing areas to be cleared and areas to be protected, 
including exclusion zones, protected habitat features and 
revegetation areas 

 Requirements set out in the Landscape Guideline (RTA, 2008) 

 Pre-clearing survey requirements 

 Procedures for unexpected threatened species finds and fauna 
handling 

 Procedures addressing relevant matters specified in the Policy 
and guidelines for fish habitat conservation and management 
(DPI, 2013). 

 Protocols to manage weeds and pathogens. 

Construction 
contractor 

Construction 

 

Core safeguard 

Landscape Guideline 
(RTA, 2008) 

Policy and guidelines for 
fish habitat conservation 
and management (DPI, 
2013) 

Biodiversity Guidelines: 
Protecting and 
Managing Biodiversity 
on RTA Projects (RTA, 
2011) 
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Impact Environmental safeguards Responsibility Timing Reference 

Pre-clearance 
surveys  

A pre-clearance procedure will be developed and implemented in 
accordance with the Roads and Maritime Biodiversity Guidelines 
(Guide 1: Pre-clearing process) (RTA 2011). Pre-clearance surveys 
will be carried out by a qualified ecologist and the required 
methodology will be developed for target species as part of the as 
part of the Flora and Fauna Management Plan.  

 Surveys should include 

 inspection of hollow trees prior to removal 

 Fauna handling will be conducted in accordance with the Roads 
and Maritime Biodiversity Guidelines (Guide 9: Fauna handling) 
(RTA 2011). 

 Any unexpected threatened species finds will be managed in 
accordance with the Roads and Maritime Biodiversity Guidelines 
(RTA, 2011). 

Construction 
contractor  

Construction  Core safeguard 

Roads and Maritime 
Biodiversity Guidelines 
(Guide 1: Pre-clearing 
process) 

Roads and Maritime 
Biodiversity Guidelines 
(Guide 9: Fauna 
handling) 

Weed removal and 
spread 

Protocols for preventing or minimising the spread of priority and 
environmental weeds will be developed and implemented in 
accordance with the Roads and Maritime Biodiversity Guidelines 
(Guide 6: Weed Management) (RTA 2011). 

Contractor  Construction Additional safeguard 

Roads and Maritime 
Biodiversity Guidelines 
(Guide 6: Weed 
Management) (RTA 
2011). 

Worker inductions All workers will be provided with an environmental induction prior to 
starting construction activities on site. This will include but is not 
limited to information on the ecological values of the site and 
protection measures to be implemented to protect biodiversity during 
construction. 

Contractor Construction Additional safeguard 

Weed management Ongoing weed management and control will be conducted in 
accordance with the Roads and Maritime Biodiversity Guidelines 
(Roads and Traffic Authority, 2011). 

Roads and 
Maritime  

Operation Additional safeguard  

Roads and Maritime 
Biodiversity Guidelines 
(Roads and Traffic 
Authority, 2011). 
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8.1.3 Mitigation measures – Manns Road upgrade – Narara Creek Road intersection, Narara 

The specific environmental safeguards below are recommended for implementation in the Manns Road Upgrade – Narara Creek Road intersection, Narara 

proposal to address the potential impacts of the proposal on biodiversity values. A CEMP would be prepared, that would identify the specific measures for the 

‘Construction’ stages, including work methods, contingencies, roles and responsibilities.  

Table 8-3 Environmental safeguards Manns Road upgrade – Narara Creek Road intersection, Narara proposal 

Impact Environmental safeguards Responsibility Timing Reference 

Environmental 
management 

A Flora and Fauna Management Plan will be prepared in 
accordance with Roads and Maritime's Biodiversity Guidelines: 
Protecting and Managing Biodiversity on RTA Projects (Roads 
and Traffic Authority, 2011) and implemented as part of the 
CEMP. It will include, but not be limited to: 

Plans showing areas to be cleared and areas to be protected, 
including exclusion zones, protected habitat features and trees 
and permanent and temporary revegetation areas 

Requirements set out in the Landscape Guideline (Roads and 
Traffic Authority, 2008) 

Pre-clearing survey requirements 

Procedures for unexpected threatened species finds and fauna 
handling 

Procedures addressing relevant matters specified in the Policy 
and guidelines for fish habitat conservation and management 
(DPI Fisheries, 2013) 

Protocols to manage weeds and pathogens. 

Construction 
Contractor 

Construction Core standard safeguard  

 

Section 4.8 of QA G36 
Environment Protection 

Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA 
Projects (RTA, 2011) 

Policy and guidelines for 
fish habitat conservation 
and management (DPI 
Fisheries, 2013) 
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Impact Environmental safeguards Responsibility Timing Reference 

Worker 
inductions 

Biconvex Paperbark and Swamp Sclerophyll Forest EEC will be 
demarcated in Compound 1 in accordance with Guide 2: 
Exclusion Zones, Biodiversity Guidelines (Roads and Traffic 
Authority, 2011). 

Measures for these would be implemented during construction 
where practicable and feasible. 

This safeguard only applies if Compound 1 is selected for use 
by construction contractor and the PCT 1723 Melaleuca 
biconvexa - Swamp Mahogany - Cabbage Palm swamp forest 
of the Central Coast should be excised from any approvals for 
use and an exclusion zone implemented with suitable 
barricades in accordance with Guide 2: exclusion Zones, 
Biodiversity Guidelines (Roads and Traffic Authority, 2011). 

Construction 
Contractor 

Construction Additional safeguard 

Guide 2: Exclusion Zones, 
Biodiversity Guidelines 
(Roads and Traffic 
Authority, 2011). 

Pre-clearance 
surveys  

A pre-clearance procedure will be developed and implemented 
in accordance with the Roads and Maritime Biodiversity 
Guidelines.  

Pre-clearance surveys will be carried out by a qualified ecologist 
and the required methodology will be developed for target 
species as part of the as part of the Flora and Fauna 
Management Plan.  

Surveys would include: 

Inspection of any tree hollows for roosting fauna including 
microbats prior to removal 

Recommendations for staged clearing in areas of native 
vegetation to allow any possible fauna present to migrate out of 
the construction zone. 

Marking of any habitat trees and features for specialist removal 
or removal under the supervision of the fauna specialist 

Fauna handling will be conducted in accordance with the Roads 
and Maritime Biodiversity Guidelines  

Any unexpected threatened species finds will be managed in 
accordance with the Roads and Maritime Biodiversity 
Guidelines 

Construction 
contractor 

Construction  Additional safeguard 

Roads and Maritime 
Biodiversity Guidelines 
(Guide 1: Pre-clearing 
process) (RTA 2011) 

Roads and Maritime 
Biodiversity Guidelines 
(Guide 9: Fauna handling) 
(RTA 2011) 
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Impact Environmental safeguards Responsibility Timing Reference 

Worker 
inductions 

Ensure all workers are made aware of key flora and fauna 
management requirements, through a site environmental 
induction, prior to starting construction activities on site.  

This should include, but is not limited to, information on the 
ecological values of the site and details of protection measures 
to protect biodiversity during construction, including sensitive 
area and exclusion zone fencing and signage and procedures 
for dealing with injured fauna.  

Contractor Construction Additional safeguard 

 

Weed removal 
and spread  

Protocols for preventing or minimising the spread of priority and 
environmental weeds will be developed and implemented in 
accordance with the Roads and Maritime Biodiversity 
Guidelines (Guide 6: Weed Management) (RTA 2011). 

Construction 
contractor 

Construction Additional safeguard 

Roads and Maritime 
Biodiversity Guidelines 
(Guide 6: Weed 
Management) (RTA 2011). 

Connectivity and 
fauna habitat 
fragmentation 

Once exact clearing has been confirmed, mitigation measures 
for connectivity of gliding species would be investigated during 
detailed design. Connectivity measures will be implemented in 
accordance with the Wildlife connectivity Guidelines for Road 
Projects (RTA, 2011b). Specific measures that may be 
considered include the implementation of glider poles if dense 
woodland vegetation to the south of the proposal area is 
removed.  

Construction 
contractor 

Construction Additional safeguard 

Wildlife connectivity 
Guidelines for Road 
Projects (RTA, 2011b) 

Vegetation 
rehabilitation 

Native vegetation will be re-established in accordance with 
Guide 3: Re-establishment of native vegetation of the 
Biodiversity Guidelines: Protecting and managing biodiversity on 
RTA projects (RTA, 2011b). This includes incorporating species 
of local provenance and that occur within native vegetation 
communities including the PCT 1579 Smooth-barked Apple – 
Turpentine – Blackbutt open forest on ranges of the Central 
Coast in the proposal footprint. 

Construction 
contractor 

Construction Additional safeguard 

Guide 3: Re-establishment 
of native vegetation of the 
Biodiversity Guidelines: 
Protecting and managing 
biodiversity on RTA 
projects (RTA, 2011b). 

Weed invasion 
and edge effects 

Ongoing weed management and control in accordance with the 
Roads and Maritime Biodiversity Guidelines (Roads and Traffic 
Authority, 2011). 

Roads and 
Maritime  

Operation Additional safeguard 

Roads and Maritime 
Biodiversity Guidelines 
(Roads and Traffic 
Authority, 2011). 
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8.2 Recommendations for Phase 2 remaining concept design 

For future environmental assessments on the Phase 2 remaining concept design, it is 

recommended that at a minimum:  

 Assessments of significance would be prepared for the species detailed in Table 7-3  

 Areas identified as having significance including threatened species habitat, areas of 

identified threatened flora species (Figure 5-3) and threatened ecological communities 

(Figure 5-1) would be avoided in future Phase 2 remaining concept designs and scope as 

much as possible to reduce direct and indirect impacts to these areas. Ecologically 

sensitive areas that are recommended for avoidance during detailed design and 

construction planning include: 

– The south eastern corner of dense vegetation opposite the Manns Road and Dell 

Road intersection. This area contains a high density of hollow-bearing trees, Swamp 

Sclerophyll EEC and Biconvex Paperbark 

– The southwest corner of dense vegetation just north of the Manns Road and Dell 

Road intersection. This area has a high density of Biconvex Paperbark, and contains 

Swamp Sclerophyll Forest. Clearing of this area should be minimised wherever 

possible, and native vegetation retained 

– Hollow-bearing trees - any hollow-bearing trees should be retained wherever possible 

during detailed design also be identified and demarcated during construction following 

the Biodiversity Guidelines (Roads and Traffic Authority, 2011) 

– Riparian vegetation along the unnamed creek and Narara Creek including mangroves 

should be retained and avoided wherever possible 

 An investigation of the feasibility of providing artificial roosting within the design of the 

potential new bridge would be conducted 

 Additional microbat habitat assessment would be conducted closer to any potential 

construction, including spring/summer surveys when microbat species breed and rear 

their young 

 The unnamed creek should not be blocked for a period of more than two weeks to avoid 

significant impacts to fish passage 

 A part 7 permit should be sought for the removal of marine vegetation (mangroves) in the 

creek 

 Department of Industry – Fisheries should be notified prior to any dredging and 

reclamation works, or any removal of mangroves 

 Review and assess offset requirements for the Phase 2 remaining concept design in the 

future environmental assessment for the works.   
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9. Conclusion 

Roads and Maritime Services (Roads and Maritime) propose to upgrade Manns Road between 

Stockyard Place, West Gosford and Narara Creek Road, Narara. The proposed upgrades to 

Manns Road would decrease traffic wait-times and improve road safety and pedestrian and 

cyclist facilities. The Stage 5 works would be carried out in two phases. Phase 1 comprises the 

upgrade of Narara Creek Road intersection and the southbound approach to Stockyard 

intersection upgrade. Phase 2 comprises the remaining concept design and the upgrade of 

Manns Road between these intersections. Specific impacts could be determined for the Phase 1 

proposals as described in this assessment. While potential impacts of the future Phase 2 works 

have also been discussed in general, the specific impacts of these works and any specific 

mitigation measures will not be further assessed and confirmed here, but instead will be 

covered in a future environmental assessment for proposals in some or all of the Phase 2 

remaining concept design. 

9.1 Manns Road upgrade – Southbound approach to Stockyard 

Place intersection 

The proposal would require the removal of up to 0.74 exotic grassland with scattered native 

planted trees. This vegetation is comprised mainly of exotic species and environmental weeds 

due to frequent disturbance and isolation from native vegetation communities. There is very little 

fauna and flora habitat in this area due to past industrial development and road infrastructure 

associated with Manns Road. One hollow-bearing tree was identified within the proposal 

footprint and there is potential for this to be avoided during detailed design and construction 

works for Phase 1. No threatened flora or fauna or their habitat would be impacted by the 

Manns Road upgrade - southbound approach to Stockyard Place intersection.  

Mitigation measures have been proposed for the Manns Road upgrade - southbound approach 

to Stockyard Place intersection to ameliorate impacts to biodiversity values. These include the 

implementation of erosion and sediment controls, the avoidance of clearing and demarcation of 

the hollow-bearing tree, fauna handling protocols and revegetation following construction. 

As the proposal is unlikely to have a significant impact on any MNES, no offset is required for 

threatened biota listed under the EPBC Act. 

9.2 Manns Road upgrade – Narara Creek Road intersection, 

Narara 

The upgrade of the Narara Creek Road Intersection has a clearing extent of 2.43 hectares, of 

which 0.88 hectares is native vegetation. Much of this native vegetation is located in disturbed 

edges of the current Manns Road. The remaining 1.55 hectares of clearing consists of exotic 

grassland and scattered trees associated with the developed urban areas of Manns Road. The 

upgrade to the Narara Creek Road intersection would result in the removal of up to 0.88 

hectares of native vegetation within the proposal footprint. The majority of this is located along 

the already disturbed edge of the existing road. About 1.55 hectares of the proposal footprint is 

developed / cleared land, containing exotic lawn species and environmental weeds. These 

areas contain little native vegetation cover and have limited habitat value for native plants. 
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Another 0.11 hectares of Swamp Sclerophyll Forest EEC is located in a compound area, but it 

will be avoided during construction of the proposal. A threatened microbat, the Little-bentwing 

Bat, was recorded in the proposal footprint during field survey, meaning there would be impacts 

to this threatened species’ habitat including the potential removal of two hollow-bearing trees. A 

number of other threatened microbats comprising Eastern Freetail Bat, Large-footed Myotis and 

Eastern-bentwing Bat were assessed as having likelihood of occurring in the study area. As a 

consequence, assessments of significance were also prepared for these species pursuant to 

section 7.3 of the EP&A Act to determine the severity of impacts, and it was found that impacts 

would not be significant. 

Mitigation measures have been proposed to limit the direct and indirect impacts of the proposal 

on biodiversity values. These include provision of no-go zones to protect native vegetation, pre-

clearance surveys, minimising removal of hollow-bearing trees where possible, fauna 

management protocols, site-specific erosion and sedimentation management strategies and 

revegetation following construction. 

As the proposal is unlikely to have a significant impact on any MNES, no offset is required for 

threatened biota listed under the EPBC Act. 

9.3 Phase 2 remaining concept design 

Potential key issues and recommendations for the future Phase 2 remaining concept design 

have been discussed in this report. These key issues will be incorporated in the concept design 

reports for any future environmental assessments for all or part of the Phase 2 works.  

Field surveys carried out for the Phase 2 remaining concept design identified two EECs that 

could potentially be impacted by the Phase 2 works:  

 Swamp Oak Floodplain Forest, listed as vulnerable under the BC Act and EPBC Act, is 

present on the edges of Narara Creek. As the works would most likely be conducted 

adjacent to the road, impacts to this community would be unlikely.  

 Swamp Sclerophyll Forest, listed as vulnerable under the BC Act, was identified in 

vegetation on both sides of Manns Road within the northern part of the study area near 

Dell Road. This vegetation is habitat for the Biconvex Paperbark, which is listed as a 

vulnerable species under both the BC Act and the EPBC Act.  

The Phase 2 remaining concept design could impact habitat for five threatened fauna species 

known or likely to occur in the study area. Native vegetation is present that is considered 

foraging habitat for: 

 Bush Stone Curlew 

 Eastern Freetail Bat 

 Eastern Bentwing Bat 

 Little Bentwing Bat and 

  Large-footed Myotis. 

In addition, this area has a high density of hollow-bearing trees which may provide roosting 

habitat for the Eastern Freetail Bat, and the unnamed creek bridge may remove temporary 

roosting habitat for other microbats. A number of other threatened fauna species may occur on 

a transient basis in the study area, but would not rely on any habitats present for their survival in 

the locality. 
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Recommendations for the environmental assessment of Phase 2 include the preparation of 

assessments of significance pursuant to section 7.3 of the BC Act for: 

 Swamp Sclerophyll Forest EEC 

 Biconvex Paperbark 

 Five threatened fauna species present or likely to occur in the study area as described 

above.  

Given the small area of impact and large areas of habitat present in the locality and/or 

immediately adjacent to the study area, the Phase 2 remaining concept design would be 

unlikely to have a significant impact on any threatened biota, but assessments of significance 

would assist in determining this.  

The Phase 2 remaining concept design would have the potential to impact marine vegetation 

that is key fish habitat under the FM Act. Demolition and construction of the unnamed creek 

bridge would temporarily impact aquatic habitats, including downstream in Narara Creek. There 

is potential for the temporary blockage of fish passage as a result of the Phase 2 remaining 

concept design. If mangrove removal was required for the Phase 2 remaining concept design, 

there would be a requirement for the completion of a part 7 permit prior to construction. 

A range of mitigation measures have been proposed for inclusion into the Phase 2 remaining 

concept design environmental assessment to ameliorate potential impacts of the proposal on 

habitat throughout the study area, including downstream reaches of Narara Creek.  It is 

recommended that the Phase 2 remaining concept design environmental assessment include 

assessments of significance for potentially impacted threatened species, as well as 

environmental safeguards for threatened species recorded during this preliminary investigation, 

and reduce clearing of native vegetation and habitat. 
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Appendix A – Likelihood of occurrence of threatened 
and migratory biota and species list for the Southbound 
approach to Stockyard Place intersection



Likelihood of occurrence of threatened species 
Manns Road Upgrade – Southbound approach 
to Stockyard Place intersection 
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Threatened Biota Habitat Table 

Databases Searched 

Office of Environment and Heritage (OEH) (2018a) Threatened species profiles- threatened ecological 

communities known or predicted to occur within the Hunter CMA subregion. 

Department of the Environment and Energy (DotEE) (2018) EPBC PMST Online Search.  

Department of Primary Industries (DPI) (2018) Records viewer search for threatened and protected 

aquatic species (Google Earth) 

Office of Environment and Heritage (OEH) (2018b) NSW Wildlife Atlas Search - threatened species 

results within a 10 km buffer 

Note: Marine species which are restricted to marine environments only (such as whales, dolphins, 
sharks and seabirds) are excluded from the Likelihood of Occurrence Table as there is no marine 
habitat in the proposal site.  

Likelihood of Occurrence 

Matters considered in determining the likelihood of occurrence include: 

 Known natural distributions including prior records (database searches) and site survey results. 

 Geological/ soil preferences. 

 Specific habitat requirements (e.g. aquatic environs, seasonal nectar resources, tree hollows etc). 

 Climatic considerations (e.g. wet summers; snow fall). 

 Home range size and habitat dependence. 

 Topographical preferences (e.g. coastal headlands, ridgetops, midslopes, gilgai, wetlands). 

The likelihood of occurrence scale is defined as follows: 

Likelihood of Occurrence Scale 

Scale Description  

Known Species known to occur within the site (e.g. breeding and foraging habitat; foraging 
habitat; movement corridors). Detected on or immediately adjacent to the site. 

High Presence of high value suitable habitat (e.g. breeding and foraging habitat; 
important movement corridors). Not detected. 

Moderate Presence of medium value suitable habitat (e.g. disturbed breeding conditions; 
constrained foraging habitat; movement corridors). Not detected. 

Low Presence of low value suitable habitat (e.g. disturbed conditions; isolated small 
habitat area; fragmented movement corridors). Not detected. 

None No suitable habitat or corridors linking suitable habitat present. Not detected. 

  



Threatened flora known or predicted from the locality, habitat associated and likelihood of occurrence. 

Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

FLORA 

Acacia bynoeana Bynoe's Wattle E V Endemic to central eastern NSW, currently known 
from only 34 locations, many of only 1-5 plants. 
Grows mainly in heath/ dry sclerophyll forest on 
sandy soils, prefers open, sometimes slightly 
disturbed sites such as trail margins, road edges, 
and in recently burnt open patches. Flowers 
September to March, and fruit matures in 
November. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 

Acacia pubescens Downy Wattle V V Concentrated around the Bankstown-Fairfield-
Rookwood area and the Pitt Town area, with outliers 
occurring at Barden Ridge, Oakdale and Mountain 
Lagoon. Occurs in open woodland and forest, in a 
variety of plant communities, including Cooks 
River/Castlereagh Ironbark Forest, Shale/Gravel 
Transition Forest and Cumberland Plain Woodland. 
Flowers from August to October. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 

Asterolasia elegans  E E Occurs north of Sydney, in the Baulkham Hills, 
Hawkesbury and Hornsby LGAs, may also occur in 
the western part of Gosford LGA. Seven known 
populations. Occurs on Hawkesbury sandstone, 
commonly amongst rocky outcrops and boulders in 
sheltered forests on mid- to lower slopes and 
valleys. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

Astrotricha crassifolia 

 

Thick-leaf Star-hair V V Occurs near Patonga (Gosford LGA), and in Royal 
NP and on the Woronora Plateau (Sutherland and 
Campbelltown LGAs). There is also a record from 
near Glen Davis (Lithgow LGA). Grows on dry 
ridgetops to 300 m altitude, associated with very rich 
heath, or dry sclerophyll woodland on sandstone.  

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 

Baloskion longipes Dense Cord-rush V V Dense Cord-rush has been recorded from the 
Kanangra-Boyd area to the Southern Tablelands but 
all populations are small. Populations have been 
recorded in Blue Mountains National Park, 
Kanangra-Boyd National Park, Penrose State Forest 
(in Hanging Rock Swamp), Morton National Park 
(The Vines), the Clyde Mountain area and Ballalaba 
(south of Braidwood). 

The species is typically found in swamps or 
depressions in sandy alluvium sometimes growing 
with Spagnum moss. Baloskion longipes is also 
known from swails within tall forest, and in Black 
Gum (Eucalyptus aggregata) Woodland.  

Previously recorded 
in the locality (OEH, 
2018).  

2 records in the 
locality. Closest 
record located over 
three kilometres 
away from the study 
area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Caladenia tessellata  E V Occurs from Central Coast NSW to southern VIC. 
Mostly coastal but extends inland to Braidwood in 
southern NSW. In NSW grows in grassy dry 
sclerophyll woodland on clay loam or sandy soils, 
and less commonly in heathland on sandy loam 
soils (Duncan 2010). 

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 

Callistemon linearifolius Netted Bottle Brush V  Recorded from the Georges River to Hawkesbury 
River in the Sydney area, and north to the Nelson 
Bay area of NSW. Recorded in 2000 at Coalcliff in 
the northern Illawarra. For the Sydney area, recent 
records are limited to the Hornsby Plateau area near 

Previously recorded 
in the locality (OEH, 
2018).  

Unlikely  

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

the Hawkesbury River. Grows in dry sclerophyll 
forest on the coast and adjacent ranges. 

3 records in the 
locality. Closest 
records located over 
two kilometres away 
from the study area. 

Cryptostylis hunteriana Leafless Tongue 
Orchid 

V V Occurs in coastal areas from East Gippsland to 
southern Queensland. Habitat preferences not well 
defined. The species is known form a range of 
communities including swamp heath and woodland. 
Larger populations typically occur in woodland 
dominated by Scribbly Gum, Silvertop Ash, Red 
Bloodwood and Black Sheoak. The species prefers 
open areas in the understorey and is often found in 
association with Cryptostylis subulata and 
Cryptostylis erecta. Soils include moist sands, moist 
to dry clay loam and occasionally in accumulated 
eucalypt leaves. Flowers November-February. 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. Closest 
record located over 
two kilometres away 
from the study area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Cynanchum elegans White-flowered Wax-
plant 

 E Occurs from Gerroa (Illawarra) to Brunswick Heads 
and west to Merriwa in the upper Hunter. Most 
common near Kempsey. Usually occurs on the edge 
of dry rainforest or littoral rainforest, but also occurs 
in Coastal Banksia Scrub, open forest and 
woodland, and Melaleuca scrub. Soil and geology 
types are not limiting. 

Predicted to occur in 
the locality (DEE 
2018). 

Unlikely. No suitable 
habitat in the study 
area. 

Darwinia glaucophylla  V  Occurs between Gosford and the Hawkesbury River 
around Calga, Kariong and Mt Kariong. Known from 
approximately 15 sites, several within or near to 
Brisbane Waters NP and one within Popran NP. 
Occurs entirely within the Gosford Local 
Government Area of the Sydney Basin Bioregion. 
Occurs in sandy heath, scrub and woodlands often 
associated with sandstone rock platforms or near 

Previously recorded 
in the locality (OEH, 
2018).  

228 records in the 
locality. Closest 
records located over 

Unlikely  

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

hanging swamps and friable sandstone shallow 
soils. 

a kilometre away 
from the study area. 

Dendrobium 
melaleucaphilum 

Spider Orchid   Distributed from coastal districts and nearby ranges, 
from QLD to the lower Blue Mountains in NSW. 
Grows on Melaleuca styphelioides, less common on 
rainforest trees or on rocks in coastal areas. Flowers 
from July to October.  

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. Closest 
records located over 
three kilometres 
away from the study 
area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Diuris bracteata    Extant populations known only from north-west of 
Gosford. Historically collected at Gladesville in N 
Sydney. Grows in dry sclerophyll forest and 
woodland with a grassy understorey. 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. Closest 
record located over 
eight kilometres 
away from the study 
area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Epacris purpurascens 
var. purpurascens 

 V  Occurs from Gosford in the north, Narrabeen in the 
east, Silverdale in the west and Avon Dam vicinity in 
the South. Grows in a range of sclerophyll forest, 
scrubs and swamps, most of which have a strong 
shale soil influence. 

Previously recorded 
in the locality (OEH, 
2018).  

2 records in the 
locality. Closest 
records located 
under two 

Unlikely  

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

kilometres to away 
from the study area. 

Eucalyptus camfieldii 

 

Camfield’s 
Stringybark 

V V Occurs from Raymond Terrace to Waterfall, with 
populations known from Norah Head (Tuggerah 
Lakes), Peats Ridge, Mt Colah, Elvina Bay Trail 
(West Head), Terrey Hills, Killara, North Head, 
Menai and the Royal NP. Occurs in exposed 
situations on sandstone plateaus, ridges and slopes 
near the coast, often on the boundary of tall coastal 
heaths or low open woodland. It grows in shallow 
sandy soils overlying Hawkesbury sandstone. 

Previously recorded 
in the locality (OEH, 
2018).  

3 records in the 
locality. Closest 
records located over 
two kilometres away 
from the study area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Eucalyptus glaucina Slaty Red Gum V V Distributed along the North coast of NSW. Occurs in 
grassy woodland and dry eucalypt forest. Prefers 
deep, moderately fertile and well-watered soils. 
Flowers from August to December. 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. Closest 
records located over 
one kilometre away 
from the study area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Genoplesium baueri Yellow Gnat-orchid E E The species has been recorded from locations 
between Ulladulla and Port Stephens. Currently the 
species is known from just over 200 plants across 
13 sites. The species has been recorded at 
locations now likely to be within the following 
conservation reserves: Berowra Valley Regional 
Park, Royal National Park and Lane Cove National 
Park. May occur in the Woronora, O’Hares, 
Metropolitan and Warragamba Catchments. 

Predicted to occur in 
the locality (DEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

Grows in sparse sclerophyll forest and moss 
gardens over sandstone. 

Grevillea shiressii  V V Two populations occur, both within the Gosford 
LGA. One occurs near Gosford, on tributaries of the 
lower Hawkesbury River north of Sydney (Mooney 
Mooney Creek and Mullet Creek). There is also a 
naturalised population at Newcastle. Grows along 
creek banks in wet sclerophyll forest with a moist 
understorey in alluvial sandy or loamy soils. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 

Haloragis exalata 
subsp. exalata 

Wingless Raspwort, 
Square Raspwort 

V 

 

V Square Raspwort occurs in 4 widely scattered 
localities in eastern NSW. It is disjunctly distributed 
in the Central Coast, South Coast and North 
Western Slopes botanical subdivisions of NSW. 
Square Raspwort appears to require protected and 
shaded damp situations in riparian habitats. Flowers 
from November to January. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 

Hibbertia procumbens Spreading Guinea 
Flower 

E  Known from several locations on the Central Coast, 
in the Gosford and Wyong LGAs. These populations 
are at Bumble Hill near Yarramalong in Wyong LGA; 
Kulnura, Strickland State Forest, Mangrove 
Mountain, Somersby, Calga/Mt White and Peats 
Ridge in the Gosford LGA; and near Mogo Creek to 
the west of Mangrove Creek Dam. It has been 
recorded in four conservation reserves: Yengo, 
Popran and Brisbane Water National Parks and the 
non-production Strickland State Forest. Majority of 
known populations occur within Banksia ericifolia–

Angophora hispida–Allocasuarina distyla scrub/heath on 
skeletal sandy soils. May also be found associated 

Previously recorded 
in the locality (OEH, 
2018).  

387 records in the 
locality. Closest 
records located 
under a kilometre to 
the west of the study 
area.  

Unlikely  

No suitable habitat 
present within 
proposal site 



GHD | Manns Road Upgrade – Southbound to Stockyard Place intersection, Biodiversity Assessment Report 22/19033 

Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

with 'hanging swamp' vegetation communities on 
sandy deposits. 

Lindsaea fraseri Fraser’s Screw Fern   New South Wales distribution is only known in two 
areas in northern New South Wales near the Tweed 
coast and Grafton. Occurs in northern and southeast 
Queensland. Grows in swamp forest or open 
eucalypt forest on poorly drained, infertile soils 
amongst a ferny understorey.  

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. Closest 
records located over 
a kilometre away 
from the study area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Melaleuca biconvexa 

 

Biconvex Paperbark V V Scattered, disjunct populations in coastal areas from 
Jervis Bay to Port Macquarie, with most populations 
in the Gosford-Wyong areas. Grows in damp places, 
often near streams or low-lying areas on alluvial 
soils of low slopes or sheltered aspects. 

Previously recorded 
in the locality (OEH, 
2018).  

97 records in the 
locality. Closest 
record located over 
300 metres away 
from the study area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Melaleuca deanei Deane’s Melaleuca V V Occurs in two distinct areas, in the Ku-ring-
gai/Berowra and Holsworthy/Wedderburn areas 
respectively. There are also more isolated 
occurrences at Springwood (in the Blue Mountains), 
Wollemi National Park, Yalwal (west of Nowra) and 
Central Coast (Hawkesbury River) areas. The 
species grows in heath on sandstone 

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

Micromyrtus blakelyi  V V Restricted to areas near the Hawkesbury River, 
north of Sydney. Distribution extends from north of 
Maroota in the north, to Cowan in the south. All 
known populations occur within the Baulkham Hills 
and Hornsby LGAs. Typically occurs within 
heathlands in shallow sandy soil in cracks and 
depressions of sandstone rock platforms. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 

Pelargonium sp. 
striatellum  

(G.W. Carr 10345) 

Omeo Stork’s-bill E E Omeo Storksbill Pelargonium sp. (G.W. Carr 
10345), syn. P. striatellum, is a tufted perennial forb 
known from only 3 locations in NSW, with two on 
lake-beds on the basalt plains of the Monaro and 
one at Lake Bathurst. It has a narrow habitat that is 
usually just above the high-water level of irregularly 
inundated or ephemeral lakes, in the transition zone 
between surrounding grasslands or pasture and the 
wetland or aquatic communities. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 

Persoonia hirsuta Hairy Geebung   Occurs within the Blue Mountains, Southern 
Highlands and Sydney coastal regions from Hilltop 
to Glen Davis and Royal NP to Gosford. Population 
within the Hills Shire particularly important due to 
high density of plants. Grows on sandy soils in dry 
sclerophyll open forest, woodland and heath on 
sandstone up to 600m above sea level.  

Previously recorded 
in the locality (OEH, 
2018).  

1 records in the 
locality. Closest 
records located over 
three kilometres 
away from the study 
area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Pimelea curviflora var. 
curviflora 

 V V Confined to area between north Sydney in the south 
and Maroota in the north-west. Former range 
extended to Parramatta River including Five Dock, 
Bellevue Hill and Manly. Grows on shaley/lateritic 
soils over sandstone and shale/sandstone transition 
soils on ridgetops and upper slopes amongst 

Predicted to occur in 
the locality (DEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

woodlands. Often grows amongst dense grasses 
and sedges. Flowers October to May.  

Prostanthera askania 

 

Tranquillity Mintbush E E Occurs over a very restricted geographic range - 
less than 12 km- in the upper reaches of creeks that 
flow into Tuggerah Lake or Brisbane Water within 
the Wyong and Gosford LGAs.  

Occurs adjacent to, but not immediately in, drainage 
lines on flat to moderately steep slopes formed on 
Narrabeen sandstone and alluvial soils derived from 
it. Occurs in moist sclerophyll forest and warm 
temperate rainforest communities with a mesic 
understorey. Associated with Sydney Blue Gum 
Eucalyptus saligna and Turpentine Syncarpia 
glomulifera. 

Previously recorded 
in the locality (OEH, 
2018).  

101 records in the 
locality. Closest 
records located over 
three kilometres 
away from the study 
area. 

Moderate 

Marginal habitat 
present within 
coastal Narrabeen 
forest and margins 
swamp sclerophyll 
forest vegetation.  

Prostanthera junonis Somersby Mintbush E E Restricted to nine populations within the Somersby 
Plateau in Gosford/Wyong LGAs. Grows on gently 
undulating country on Hawkesbury Sandstone. 
Inhabits open forest, low woodland and open scrub, 
in disturbed and undisturbed sites. Predominately 
found in low woodland dominated by Eucalyptus 
haemastoma and associated ecotone areas (NSW 
NPWS 2000). 

Previously recorded 
in the locality (OEH, 
2018).  

314 records in the 
locality. Closest 
records located over 
a kilometre away 
from the study area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Rhizanthella slateri Eastern 
Underground Orchid 

V E The species grows in eucalypt forest but no 
informative assessment of the likely preferred 
habitat for the species is available (OEH 2018). 
Currently known only from 10 locations, including 
near Bulahdelah, the Watagan Mountains, the Blue 
Mountains, Wiseman's Ferry area, Agnes Banks and 

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

near Nowra. Flowers during October and November 
(Harden 1993). 

Rutidosis heterogama Heath Wrinklewort  V Distributed on the North Coast and Northern 
Tablelands of NSW. Mostly inhabits 
heathland/sedgeland within shrubby open forest and 
woodland, and is often recorded in disturbed areas 
along a road. Distributed with the EPBC listed 
threatened ecological community White Box- Yellow 
Box- Blakely's red Gum Grassy Woodland and 
Derived Native Grassland (TSSC, 2008c). 

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 

Syzygium paniculatum 

 

Magenta Lilly Pilly V V Occurs in a narrow coastal strip from Bulahdelah to 
Conjola State Forest. Grows in rainforest on sandy 
soils or stabilised Quaternary sand dunes at low 
altitudes in coastal areas, often in remnant littoral or 
gallery rainforests. 

Previously recorded 
in the locality (OEH, 
2018).  

14 records in the 
locality. Closest 
records located 
under 300 metres 
away from the study 
area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Tetratheca glandulosa  V V Restricted to The Hills, Gosford, Hawkesbury, 
Hornsby, Ku-ring-gai, Pittwater, Ryde, Warringah, 
and Wyong LGAs. Associated with shale-sandstone 
transition habitat (shale-cappings over sandstone). 
Occupies ridgetops, upper-slopes and to a lesser 
extent mid-slope sandstone benches. Soils 
generally shallow, yellow, clayey/sandy loam, 
commonly with lateritic fragments. Vegetation varies 
from heath to open forest and is broadly equivalent 
to Sydney Sandstone Ridgetop Woodland 
community. 

Previously recorded 
in the locality (OEH, 
2018).  

4 records in the 
locality. Closest 
records located over 
two kilometres away 
from the study area. 

Unlikely  

No suitable habitat 
present within 
proposal site 
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Tetratheca juncea Black-eyed Susan V V Regarded as extinct within the Sydney area, current 
range from Wyong north to Bulahdelah and inland 
50km to edge of Sugarloaf Range. Occurs 
predominately in areas of over 1000 mm annual 
rainfall, within dry sclerophyll forest, and sometimes 
heath and moist forest, with a preference for Coastal 
Plains Smooth-barked Apple Woodland and Coastal 
Plains Scribbly Gum Woodland. 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. Closest 
records located over 
four kilometres away 
from the study area. 

Unlikely  

No suitable habitat 
present within 
proposal site 

Thesium australe Austral Toadflax  V Found in small, scattered populations along the 
east coast, northern and southern tablelands. 
Occurs in grassland or grassy woodland, and is 
often found in association with Kangaroo Grass 
(Themeda australis).  

Predicted to occur in 
the locality (DotEE, 
2018). 

Unlikely  

No suitable habitat 
present within 
proposal site 



Threatened fauna known or predicted from the locality, habitat association and likelihood of occurrence in the proposal site 

Scientific Name Common Name BC/FM Act EPBC 
Act 

Habitat association Nature of the record Likelihood of occurrence in the 
proposal site 

Potential impact 

FAUNA  

Birds   

Anthochaera phrygia Regent Honeyeater CE CE In NSW confined to two known breeding areas: the Capertee Valley and 
Bundarra-Barraba region. Non-breeding flocks occasionally seen in 
coastal areas foraging in flowering Spotted Gum and Swamp Mahogany 
forests, presumably in response to drought. Inhabits dry open forest and 
woodlands, particularly Box-Ironbark woodland and riparian forests of 
River Sheoak, with an abundance of mature trees, high canopy cover 
and abundance of mistletoes. 

Previously recorded in the 
locality (OEH, 2018).  

4 records in the locality. 

None. No dry sclerophyll forest 
located within the study area. 

None. 

Botaurus poiciloptilus Australasian Bittern E E Widespread but uncommon over most NSW except the northwest. 
Favours permanent freshwater wetlands with tall dense reedbeds 
particularly Typha spp. and Eleocharis spp., with adjacent shallow, open 
water for foraging.  Roosts during the day amongst dense reeds or 
rushes and feeds mainly at night on frogs, fish, yabbies, spiders, insects 
and snails. 

Predicted to occur in the 
locality (DotEE, 2018). 

None. Suitable habitat absent from 
site. No freshwater wetland present 
in proposal site. 

None. 

Burhinus grallarius Bush Stone-curlew E  Found throughout Australia except for the central southern coast and 
inland, the far south-east corner, and Tasmania. Only in northern 
Australia is it still common however and in the south-east it is either rare 
or extinct throughout its former range. Inhabits open forests and 
woodlands with a sparse grassy ground layer and fallen timber. 

Previously recorded in the 
locality (OEH, 2018).  

18 records in the locality. 

None. No sclerophyll forest located 
within the study area. 

None. 

Calidris canutus  Red Knot  E Breeds in N Hemisphere. Occurs in coastal areas around Australia, with 
important sites in VIC, SA, WA, NT and Qld. Mainly inhabits intertidal 
mudflats, sandflats and sandy beaches. Occasionally seen in terrestrial 
saline wetlands but rarely in freshwater wetlands. Forage in soft 
substrates in intertidal areas. 

Predicted to occur in the 
locality (DotEE, 2018). 

None. No riparian habitat would be 
impacted by the proposal. 

None. 

Calidris ferruginea Curlew Sandpiper  E Breeds in N Hemisphere. In Australia generally occupies littoral and 
estuarine habitats. In NSW mainly found in intertidal mudflats on 
sheltered coasts. Roosts on beaches, spits or islands on the coast/in 
wetlands, or in saltmarsh on rocky shores. 

Predicted to occur in the 
locality (DotEE, 2018). 

None. No suitable habitat within the 
study area. 

None. 

Callocephalon fimbriatum Gang-gang Cockatoo 

 

V - Restricted to SE coast and highlands south from the Hunter Valley. 
Spends summer in tall mountain forests and woodlands, usually heavily 
timbered and mature wet sclerophyll forests. Winters at lower altitudes in 
drier more open eucalypt forest and woodlands, particularly in coastal 
areas. Nests in summer in large tree hollows, often close to water, 
usually in tall mature sclerophyll forests with a dense understorey, and 
occasionally in coastal forests. Feeds on seeds, particularly Eucalyptus 
and Acacia, also berries, fruit and insects (Higgins 1999). 

Previously recorded in the 
locality (OEH, 2018).  

7 records in the locality. 

None. No suitable habitat within the 
study area. 

None.  

Calyptorhynchus lathami Glossy Black-
Cockatoo 

V - Widespread but uncommon from coast to southern tablelands and 
central western plains. Feeds almost exclusively on the seeds of 
Allocasuarina species.  Prefers woodland and open forests, rarely away 
from Allocasuarina. Roost in leafy canopy trees, preferably eucalypts, 
usually <1 km from feeding site. Nests in large (approx. 20 cm) hollows in 
trees, stumps or limbs, usually in Eucalypts (Higgins 1999). 

Previously recorded in the 
locality (OEH, 2018).  

53 records in the locality. 

Low. No suitable habitat within the 
proposal footprint. Black Sheoak 
present in woodland in the north of 
the proposal footprint. No breeding 
habitat. 

None. 

Daphoenositta 
chrysoptera 

Varied Sittella V - Sedentary, occurs across NSW from the coast to the far west. Inhabits 
eucalypt forests and woodlands, especially rough-barked species and 
mature smooth-barked gums with dead branches, mallee and Acacia 
woodland. Sensitive to habitat isolation and loss of structural complexity, 

Previously recorded in the 
locality (OEH, 2018).  

6 records in the locality. 

None. No sclerophyll forests or 
woodland located in the proposal 
footprint. 

None. 
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and adversely affected by dominance of Noisy Miners. Cleared 
agricultural land is potentially a barrier to movement. Builds a cup-
shaped nest of plant fibres and cobwebs in an upright tree fork high in 
the living tree canopy, and often re-uses the same fork or tree in 
successive years. 

Dasyornis brachypterus Eastern Bristlebird E E Occurs in three disjunct areas of south-eastern Australia: southern 
Queensland/northern NSW, the Illawarra Region and in the vicinity of the 
NSW/Victorian border.  Habitat characterised by dense, low vegetation 
including heath and open woodland with a heathy understorey. The fire 
history of habitat is important, and the Illawarra and southern populations 
reach maximum densities in habitat that have not been burnt for over 15 
years. 

Predicted to occur in the 
locality (DotEE, 2018). 

None. No sclerophyll forests or 
heath woodland located in the 
proposal footprint. 

None. 

Glossopsitta pusilla  Little Lorikeet V - Occurs from coast to western slopes of the Great Dividing Range. 
Inhabits dry, open eucalypt forests and woodlands. Occurrence is 
positively associated with patch size, and with components of habitat 
complexity including canopy cover, shrub cover, ground cover, logs, 
fallen branches and litter. Feed primarily on profusely-flowering eucalypts 
and a variety of other species including melaleucas and mistletoes. On 
the western slopes and tablelands Eucalyptus albens and E. melliodora 
are particularly important food sources for pollen and nectar respectively. 
Mostly nests in small (opening approx. 3cm) hollows in living, smooth-
barked eucalypts, especially Eucalyptus viminalis, E. blakelyi and E. 
dealbata. Most breeding records are from the western slopes. 

Previously recorded in the 
locality (OEH, 2018).  

6 records in the locality. 

None. No sclerophyll forests or 
heath woodland located in the 
proposal footprint. 

None.  

Grantiella picta Painted Honeyeater  V Nomadic, occurring in low densities across most of NSW. Highest 
concentrations and almost all breeding occur on inland slopes of the 
Great Dividing Range. Inhabits Boree, Brigalow and Box Gum woodlands 
and Box-Ironbark forests. Specialist forager on the fruits of mistletoes, 
preferably of the Amyema genus. Nests in outer tree canopy. 

Predicted to occur in the 
locality (DotEE, 2018). 

Low. Preferred Box forest habitat 
absent from site. No mistletoe 
recorded in site. 

None. 

Hamirostra melanosternon Black-breasted 
Buzzard 

V  Sparsely distributed in areas of less than 500mm rainfall, north from 
north-western NSW. Inhabits a range of inland habitats, especially along 
timbered watercourses which is the preferred breeding habitat. Also 
hunts over grasslands and sparsely timbered woodlands. Breeds from 
August to October near water in a tall tree.  

Previously recorded in the 
locality (OEH, 2018).  

1 record in the locality. 

Low. Broadly suitable habitat 
present at the site. 

Negligible. Very small area of 
potential habitat outside 
usual range would be 
impacted. 

Hieraaetus morphnoides Little Eagle V - Occurs throughout NSW except most densely forested parts of the 
Dividing Range escarpment. Occupies habitats rich in prey within open 
eucalypt forest, woodland or open woodland. Sheoak or acacia 
woodlands and riparian woodlands of interior NSW are also used. For 
nest sites it requires a tall living tree within a remnant patch, where pairs 
build a large stick nest in winter and lay in early spring. 

Previously recorded in the 
locality (OEH, 2018).  

2 records in the locality. 

None.  Negligible. Potential foraging 
habitat would be removed. 
No breeding habitat likely to 
be impacted. Large areas of 
suitable habitat present in 
adjacent areas. 

Ixobrychus flavicollis Black Bittern V  Occurs from southern NSW to Cape York and the Kimberley, and 
southwest WA. Inhabits terrestrial and estuarine wetlands, generally in 
areas of permanent water and dense vegetation. May occur in flooded 
grassland, forest, woodland, rainforest and mangroves as long as there 
is permanent water. Roosts by day in trees or within reeds on the 
ground.  Nests in branches overhanging water and breeds from 
December to March. 

Previously recorded in the 
locality (OEH, 2018).  

1 record in the locality. 

None. No suitable habitat in the 
proposal footprint. 

None. 
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Lathamus discolor Swift Parrot E E,M Migratory, travelling to the mainland from March to October. Breeds in 
Tasmania from September to January. On the mainland, it mostly occurs 
in the southeast foraging on winter flowering eucalypts and lerps, with 
records of the species between Adelaide and Brisbane. Principal over-
winter habitat is box-ironbark communities on the inland slopes and 
plains. Eucalyptus robusta, Corymbia maculata and C. gummifera 
dominated coastal forests are also important habitat. 

Previously recorded in the 
locality (OEH, 2018).  

2 records in the locality. 

Low. Preferred winter forage absent 
from the site. No breeding habitat 
present. 

None. 

Neophema pulchella Turquoise Parrot V  The Turquoise Parrot’s range extends from southern Queensland 
through to northern Victoria, from the coastal plains to the western slopes 
of the Great Dividing Range. It lives on the edges of eucalypt woodland 
adjoining clearings, timbered ridges and creeks in farmland. 

Previously recorded in the 
locality (OEH, 2018).  

1 record in the locality. 

None. No eucalypt woodland 
present at the proposal footprint. 

None. 

Ninox connivens Barking Owl V  Occurs from coast to inland slopes and plains, though is rare in dense, 
wet forests east of the Great Dividing Range and sparse in higher parts 
of the tablelands and in the arid zone.  Inhabits eucalypt woodlands, 
open forest, swamp woodlands, and, especially in inland areas, timber 
along watercourses. Roosts along creek lines in dense, tall understorey 
foliage (e.g. in Acacia and Casuarina), or dense eucalypt canopy. Nests 
in hollows of large, old eucalypts including Eucalyptus camaldulensis, 
Eucalyptus albens, Eucalyptus polyanthemos and Eucalyptus blakelyi. 
Birds and mammals important prey during breeding. Territories range 
from 30 to 200 hectares.  

Previously recorded in the 
locality (OEH, 2018).  

2 records in the locality. 

None. No eucalypt woodland 
present at the proposal site. 

Low. Potential foraging 
habitat would be removed. 
No breeding habitat likely to 
be impacted. Large areas of 
suitable habitat present in 
adjacent areas. 

Ninox strenua Powerful Owl  V - Occurs from the coast to the western slopes. Solitary and sedentary 
species. Inhabits a range of habitats from woodland and open sclerophyll 
forest to tall open wet forest and rainforest. Prefers large tracts of 
vegetation. Nests in large tree hollows (> 0.5 m deep), in large eucalypts 
(dbh 80-240 cm) that are at least 150 years old. Pairs have high fidelity 
to a small number of hollow-bearing nest trees and defend a large home 
range of 400 - 1,450 ha. Forages within open and closed woodlands as 
well as open areas. 

Previously recorded in the 
locality (OEH, 2018).  

52 records in the locality. 

Low. No eucalypt woodland present 
at the proposal site. Some potential 
foraging habitat resides in remnant 
and planted Eucalypts.  

Low. Potential foraging 
habitat would be removed. 
No breeding habitat likely to 
be impacted. Large areas of 
suitable habitat present in 
adjacent areas. 

Numenius 
madagascariensis 

Eastern Curlew  CE Within Australia, the species has a primarily coastal distribution. The 
species is found in all states, particularly the north, east, and south-east 
regions including Tasmania. Breeds in Russia and north-eastern China. 
Most commonly associated with sheltered coasts, especially estuaries, 
bays, harbours, inlets and coastal lagoons, with large intertidal mudflats 
or sandflats, often with beds of seagrass. Occasionally, the species 
occurs on ocean beaches (often near estuaries), and coral reefs, rock 
platforms, or rocky islets. The birds are often recorded among saltmarsh 
and on mudflats fringed by mangroves, and sometimes use the 
mangroves. The birds are also found in saltworks and sewage farms. 

Predicted to occur in the 
locality (DotEE, 2018). 

None. No riparian habitat would be 
impacted by the proposal.  

None. 

Petroica boodang Scarlet Robin V  In NSW, occurs from the coast to the inland slopes. After breeding, some 
Scarlet Robins disperse to the lower valleys and plains of the tablelands 
and slopes. Some birds may appear as far west as the eastern edges of 
the inland plains in autumn and winter. The Scarlet Robin lives in dry 
eucalypt forests and woodlands. The understorey is usually open and 
grassy with few scattered shrubs. 

Previously recorded in the 
locality (OEH, 2018).  

1 record in the locality. 

None. No dry sclerophyll forest 
present in the proposal footprint.  

None.  

Pomatostomus temporalis 
temporalis 

Grey-crowned 
Babbler (eastern 
subspecies) 

 

V - In NSW, the eastern sub-species occurs on the western slopes of the 
Great Dividing Range, and on the western plains reaching as far as 
Louth and Balranald. It also occurs in woodlands in the Hunter Valley 
and in several locations on the north coast of NSW (OEH 2012). It may 
be extinct in the southern, central and New England tablelands. Inhabits 

Previously recorded in the 
locality (OEH, 2018).  

2 records in the locality. 

None. Suitable habitat absent from 
site. 

None. 
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open Box-Gum Woodlands on the slopes, and Box-Cypress-pine and 
open Box Woodlands on alluvial plains (OEH 2012). 

Rostratula australis Australian Painted 
Snipe 

E E In NSW many records are from the Murray-Darling Basin including the 
Paroo wetlands, Lake Cowal, Macquarie Marshes, Fivebough Swamp 
and more recently, swamps near Balldale and Wanganella. Other 
important locations with recent records include wetlands on the 
Hawkesbury River and the Clarence and lower Hunter Valleys. Prefers 
fringes of swamps, dams and nearby marshy areas where there is a 
cover of grasses, lignum, low scrub or open timber. 

Predicted to occur in the 
locality (DotEE, 2018). 

None. Suitable habitat absent from 
site. 

None. 

Tyto novaehollandiae Masked Owl  V - Occurs across NSW except NW corner. Most common on the coast. 
Inhabits dry eucalypt woodlands from sea level to 1100 m. Roosts and 
breeds in large (>40cm) hollows and sometime caves in moist eucalypt 
forested gullies. Hunts along the edges of forests and roadsides. Home 
range between 500 ha and 1000 ha. Prey mostly on terrestrial mammals 
but arboreal species may be taken.   

Previously recorded in the 
locality (OEH, 2018).  

10 records in the locality. 

None. No large tracts of vegetation 
exist in the proposal footprint.  

None. 

Tyto tenebricosa Sooty Owl V - Occurs in the coastal, escarpment and tablelands regions of NSW. More 
common in the north and absent from the western tablelands and further 
west. Inhabits tall, moist eucalypt forests and rainforests, and are 
strongly associated with sheltered gullies, particularly those with tall 
rainforest understorey. Roosts in tree hollows, amongst dense foliage in 
gullies or in caves, recesses or ledges of cliffs or banks. Nest in large 
(>40cm wide, 100cm deep) tree hollows in unlogged/unburnt gullies 
within 100m of streams or in caves. 

Previously recorded in the 
locality (OEH, 2018).  

48 records in the locality. 

None. Suitable habitat absent from 
site. 

None. 

Mammals  

Cercartetus nanus Eastern Pygmy-
possum 

 

V - Occurs along the east coast of NSW, and inland to the Pillaga, Dubbo, 
Parkes and Wagga Wagga. Inhabits range of habitats from coastal heath 
and woodland though open and closed forests, subalpine heath and 
rainforest (Tulloch and Dickman 1995). Inhabits rainforest, sclerophyll 
forests and heath. Banksia spp. and myrtaceous shrubs and trees are 
favoured food sources and nesting subject sites in drier habitats. Diet 
mostly pollen and nectar from Banksia spp., Eucalyptus spp., 
Callistemon spp. and insects (Ward and Turner 2008). Nests in hollows 
in trees, under the bark of Eucalypts, forks of tea-trees, abandoned bird 
nests and Xanthorrhoea bases (Ward and Turner 2008, Tulloch and 
Dickman 2006). 

Previously recorded in the 
locality (OEH, 2018).  

15 records in the locality. 

None. No large tracts of 
myrtaceous vegetation exist in the 
proposal footprint.  

None. 

Chalinolobus dwyeri Large-eared Pied Bat V V Occurs from the coast to the western slopes of the divide. Largest 
numbers of records from sandstone escarpment country in the Sydney 
Basin and Hunter Valley (Hoye and Schulz 2008). Roosts in caves and 
mines and most commonly recorded from dry sclerophyll forests and 
woodlands. An insectivorous species that flies over the canopy or along 
creek beds (Churchill 2008). In southern Sydney appears to be largely 
restricted to the interface between sandstone escarpments and fertile 
valleys. 

Previously recorded in the 
locality (OEH, 2018).  

1 record in the locality. 

Low. No breeding cave habitat is 
present on the site. 

Negligible. Small area of 
potential foraging habitat 
would be removed 

Dasyurus maculatus Spotted-tailed Quoll V E Inhabits a range of environments including rainforest, open forest, 
woodland, coastal heath and inland riparian forest, from the sub-alpine 
zone to the coastline.  Den subject sites are in hollow-bearing trees, 
fallen logs, small caves, rock crevices, boulder fields and rocky-cliff 
faces. Females occupy home ranges of up to 750 ha and males up to 

Previously recorded in the 
locality (OEH, 2018).  

35 records in the locality. 

Low. No den site habitat present 
within the site. May forage on the 
site on occasion.  

Negligible. Small area of 
potential foraging habitat 
would be removed 
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3,500 ha, which are usually traversed along densely vegetated creek 
lines. 

Falsistrellus tasmaniensis 

 

Eastern False 
Pipistrelle 

V - Occurs on southeast coast and ranges. Prefers tall (>20m) and wet 
forest with dense understorey. Absent from small remnants, preferring 
continuous forest but can move through cleared landscapes and may 
forage in open areas. Roosts in hollow trunks of Eucalypts, underneath 
bark or in buildings.  Forages in gaps and spaces within forest, with large 
foraging range (12km foraging movements recorded) (Churchill 2008, 
Law et al 2008). 

Previously recorded in the 
locality (OEH, 2018).  

9 records in the locality. 

Low. Limited foraging habitat and 
roosting habitat is present within 
the site. 

Negligible. Small area of 
potential foraging and 
breeding habitat would be 
removed. Few local records. 

Miniopterus australis Little Bentwing-bat 

  

V - Occurs from Cape York to Sydney. Inhabits rainforests, wet and dry 
sclerophyll forests, paperbark swamps and vine thickets. Only one 
maternity cave known in NSW, shared with Eastern Bentwing-bats at 
Willi Willi, near Kempsey. Outside breeding season roosts in caves, 
tunnels and mines and has been recorded in a tree hollow on one 
occasion. Forages for insects beneath the canopy of well-timbered 
habitats (Churchill 2008, Hoye and Hall 2008). 

Previously recorded in the 
locality (OEH, 2018).  

38 records in the locality. 

Low. Limited foraging habitat and 
roosting habitat is present within 
the site. 

Negligible. Small area of 
potential foraging and 
breeding habitat would be 
removed.  

Miniopterus schreibersii 
oceanensis 

Eastern Bentwing-bat V  Generally occurs east of the Great Dividing Range along NSW coast 
(Churchill 2008). Inhabits various habitats from open grasslands to 
woodlands, wet and dry sclerophyll forests and rainforest. Essentially a 
cave bat but may also roost in road culverts, stormwater tunnels and 
other man-made structures. Only 4 known maternity caves in NSW, near 
Wee Jasper, Bungonia, Kempsey and Texas. Females may travel 
hundreds of kilometres to the nearest maternal colony (Churchill 2008).  

Previously recorded in the 
locality (OEH, 2018).  

34 records in the locality. 

None. No suitable habitat in the 
proposal footprint. 

None. 

Mormopterus norfolkensis Eastern Freetail-bat V - Occurs in dry sclerophyll forest and woodland east of the Great Dividing 
Range. Forages in natural and artificial openings in vegetation, typically 
within a few kilometres of its roost. Roosts primarily in tree hollows but 
also recorded from man-made structures or under bark (Churchill 2008). 

Previously recorded in the 
locality (OEH, 2018).  

10 records in the locality. 

None. No suitable habitat in the 
proposal footprint. 

None. 

Myotis macropus 

 

Southern Myotis 

 

V - Mainly coastal but may occur inland along large river systems. Usually 
associated with permanent waterways at low elevations in flat/undulating 
country, usually in vegetated areas. Forages over streams and 
watercourses feeding on fish and insects from the water surface. Roosts 
in a variety of habitats including caves, mine shafts, hollow-bearing trees, 
stormwater channels, buildings, under bridges and in dense foliage, 
typically in close proximity to water (Campbell 2011). Breeds November 
or December (Churchill 2008). 

Previously recorded in the 
locality (OEH, 2018).  

12 records in the locality. 

None. No roosting or foraging 
habitat in the proposal footprint. 

None. 

Petauroides volans Greater Glider  V The species is restricted to eastern Australia, from north QLD to central 
Victoria. This nocturnal marsupial lives in a variety of eucalypt-dominated 
habitats, ranging from low open forests on the coast to tall forests in the 
ranges and low woodland westwards of the Dividing Range. It feeds on 
eucalypt leaves and flowers. It uses large tree hollows in old, large trees.   

Previously recorded in the 
locality (OEH, 2018).  

8 records in the locality. 

Low. Potential foraging habitat in 
the study area is isolated and 
restricted to disturbed areas.  

None. 

Petaurus australis Yellow-Bellied Glider V - Occurs along the east coast to the western slopes of the Great Dividing 
Range. Inhabits a variety of forest types but prefers tall mature eucalypt 
forest with high rainfall and rich soils. Relies on large hollow-bearing 
trees for shelter and nesting, with family groups of 2-6 typically denning 
together. In southern NSW its preferred habitat at low altitudes is moist 
gullies and creek flats in mature coastal forests. Mostly feeds on sap, 
nectar and honeydew. 

Previously recorded in the 
locality (OEH, 2018).  

8 records in the locality. 

Low. Potential foraging habitat in 
the study area is isolated and 
restricted to disturbed areas. 

None. 



GHD | Manns Road Upgrade – Southbound to Stockyard Place intersection, Biodiversity Assessment Report 22/19033 

Scientific Name Common Name BC/FM Act EPBC 
Act 

Habitat association Nature of the record Likelihood of occurrence in the 
proposal site 

Potential impact 

Petaurus norfolcensis Squirrel Glider V  The species is widely though sparsely distributed in eastern Australia, 
from northern Queensland to western Victoria. Inhabits mature or old 
growth Box, Box-Ironbark woodlands and River Red Gum forest west of 
the Great Dividing Range and Blackbutt-Bloodwood forest with heath 
understorey in coastal areas. 

Prefers mixed species stands with a shrub or Acacia midstorey. Required 
abundant tree hollows for refuge and den sites. 

Previously recorded in the 
locality (OEH, 2018).  

9 records in the locality. 

Low. Potential foraging habitat in 
the study area is isolated and 
restricted to disturbed areas. 

None 

Petrogale penicillata Brush-tailed Rock-
wallaby 

E V Occurs from the Shoalhaven north to the Queensland border. Now 
mostly extinct west of the Great Dividing Range, except in the 
Warrumbungles and Mt Kaputar. Occurs on rocky escarpments, outcrops 
and cliffs with a preference for complex structures with fissures, caves 
and ledges facing north. Diet consists of vegetation in adjacent to rocky 
areas eating grasses and forbs as well as the foliage and fruits of shrubs 
and trees. 

Predicted to occur in the 
locality (DotEE, 2018). 

None. No rocky escarpment habitat 
present. 

None. 

Phascolarctos cinereus Koala V V Occurs from coast to inland slopes and plains. Restricted to areas of 
preferred feed trees in eucalypt woodlands and forests. Home range 
varies depending on habitat quality, from < 2 to several hundred 
hectares. 

Previously recorded in the 
locality (OEH, 2018).  

7 records in the locality. 

Low. Only one food tree; Swamp 
Mahogany is present and restricted 
to isolated trees in disturbed area 
alongside Manns Road. 

Negligible. Small area of 
potential foraging habitat 
would be removed from 
alongside the existing road. 

Potorous tridactylus Long-Nosed Potoroo V V Restricted to east of the Great Dividing Range, with annual rainfall >760 
mm. Inhabits coastal heath and dry and wet sclerophyll forests. Requires 
relatively thick ground cover and appears restricted to areas of light and 
sandy soil (Johnston 2008). Feeds on fungi, roots, tubers, insects and 
their larvae, and other soft-bodied animals in the soil.  

Previously recorded in the 
locality (OEH, 2018).  

3 records in the locality. 

None. Vegetation within the 
proposal footprint is maintained and 
disturbed. 

None. 

Pseudomys 
novaehollandiae 

New Holland Mouse - V Occurs in disjunct, coastal populations from Tasmania to Queensland. In 
NSW inhabits a variety of coastal habitats including heathland, 
woodland, dry sclerophyll forest with a dense shrub layer and vegetated 
sand dunes (Wilson and Bradtke 1999). Populations may recolonise/ 
increase in size in regenerating native vegetation after wildfire, clearing 
and sandmining. Presence strongly correlated with understorey 
vegetation density, and high floristic diversity in regenerating heath (Lock 
and Wilson 1999). 

Predicted to occur in the 
locality (DotEE, 2018). 

None. No dry sclerophyll forest or 
woodland present in the proposal 
footprint. 

None. 

Pseudomys 
gracilicaudatus 

Eastern Chestnut 
Mouse 

V - Mainly occurs north from the Hawkesbury from the coast to the eastern 
slopes of the Great Dividing Range. Isolated records from Jervis Bay. 
Typically inhabits heathland in dense wet heaths and swamps, but in the 
tropics and northern NSW occurs in grassy woodlands. Optimal habitat is 
young regenerating heathland (e.g. after fire), with dense understorey the 
most important characteristic (Fox 2008). Forages within an area of 
<0.5 ha. May nest above ground or in hollows.  

Previously recorded in the 
locality (OEH, 2018).  

1 record in the locality. 

None. No suitable habitat in the 
proposal footprint. 

None. 

Pteropus poliocephalus Grey-headed Flying-
fox  

V V Roosts in camps within 20 km of a regular food source, typically in 
gullies, close to water and in vegetation with a dense canopy.  Forages in 
subtropical and temperate rainforests, tall sclerophyll forests and 
woodlands, heaths, swamps and street trees, particularly in eucalypts, 
melaleucas and banksias. Highly mobile with movements largely 
determined by food availability (Eby and Law 2008). Will also forage in 
urban gardens and cultivated fruit crops. 

Previously recorded in the 
locality (OEH, 2018).  

36 records in the locality. 

Low. Isolated flowering Eucalypts 
may be potential foraging habitat, 
although likelihood of occurrence in 
the proposal footprint is reduced, as 
there is better quality vegetation to 
the west of the site in extensive 
tracts of vegetation.  

Low. Negligible impact on 
potential foraging habitat for 
this wide-ranging species.  

Saccolaimus flaviventris  Yellow-bellied 
Sheathtail-bat 

V  Found throughout northern and eastern Australia. Habitat type ranges 
from eucalypt forests to open areas. It roosts in groups of up to six in tree 
hollows and buildings. Will forage for insects in open and closed forests, 
in a wide range of habitat types. Breeding occurs from December to mid-
march.  

Previously recorded in the 
locality (OEH, 2018).  

1 record in the locality. 

None. No suitable foraging habitat 
is present in the proposal footprint. 

None. 
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Scoteanax rueppellii Greater Broad-nosed 
Bat 

V - Occurs on the east coast and Great Dividing Range. Inhabits a variety of 
habitats from woodland to wet and dry sclerophyll forests and rainforest, 
also remnant paddock trees and timber-lined creeks, typically below 
500m asl. Forages in relatively uncluttered areas, using natural or man-
made openings in denser habitats. Usually roosts in tree hollows or 
fissures but also under exfoliating bark or in the roofs of old buildings. 
Females congregate in maternal roosts in suitable hollow trees (Hoye 
and Richards 2008, Churchill 2008). 

Previously recorded in the 
locality (OEH, 2018).  

6 records in the locality. 

None. No suitable foraging habitat 
is present in the proposal footprint. 

None. 

Vespadelus troughtoni Eastern Cave Bat V  The Eastern Cave Bat is found in a broad band on both sides of the 
Great Dividing range from Cape York to Kempsey, with records from the 
New England Tablelands and the upper north coast of NSW. Very little is 
known about the biology of this uncommon species. A cave-roosting 
species that is usually found in dry open forest and woodland, near cliffs 
or rocky overhangs; has been recorded roosting in disused mine 
workings, occasionally in colonies of up to 500 individuals. Occasionally 
found along cliff-lines in wet eucalypt forest and rainforest.  

Previously recorded in the 
locality (OEH, 2018).  

4 records in the locality. 

None. No cave habitat in the study 
area. 

None. 

Frogs  

Heleioporus australiacus Giant Burrowing Frog V V Occurs along the coast and eastern slopes of the Great Dividing Range 
south from Wollemi National Park. Appears to exist as 2 populations with 
a 100km gap in records between Jervis Bay and Eden. Northern 
population occurs on sandy soils supporting heath, woodland or open 
forest. Breeds in ephemeral to intermittent streams with persistent pools. 
Only infrequently moves to breeding sites, most commonly found on 
ridges away from creeks, several hundred metres from water. 

Previously recorded in the 
locality (OEH, 2018).  

46 records in the locality.  

None. No suitable habitat in the 
study area. 

None. 

Litoria aurea Green and Golden 
Bell Frog 

E V Formerly occurred from Brunswick Heads to Victoria, but >80% 
populations now extinct. Inhabits marshes, natural and artificial 
freshwater to brackish wetlands, dams and in stream wetlands. Prefers 
sites containing cumbungi (Typha spp.) or spike rushes (Eleocharis 
spp.), which are unshaded and have a grassy area and/or rubble as 
shelter/refuge habitat nearby. Gambusia holbrooki is a key threat as they 
feed on Green and Golden Bell Frog eggs and tadpoles. 

Previously recorded in the 
locality (OEH, 2018).  

1 record in the locality. 

None. No suitable habitat in the 
study area. 

None. 

Litoria brevipalmata Green-thighed frog  V  Exists in isolated localities from north of Wollongong to south-east 
Queensland. Occur in habitat ranging from rainforest and moist Eucalypt 
forests in QLD to dry eucalypt forest and heath in northern NSW, usually 
where surface water resides after rain. Breeding occurs after heavy 
rainfall in spring to autumn.  

Previously recorded in the 
locality (OEH, 2018).  

1 record in the locality. 

None. No suitable habitat in the 
study area. 

None. 

Litoria littlejohni Littlejohn’s Tree Frog, 
Heath Frog 

V V Occurs on plateaus and eastern slopes of the Great Dividing Range 
south from Watagan State Forest. Occurs along permanent rocky 
streams with thick fringing vegetation associated with eucalypt 
woodlands and heaths among sandstone outcrops, hunting either in 
shrubs or on the ground. 

Predicted to occur in the 
locality (DotEE, 2018). 

None. No suitable habitat in the 
study area. 

None. 

Mixophyes balbus Stuttering Frog E V Occurs along the east coast of Australia. Found in rainforest and wet, 
tall, open forest. Shelter in deep leaf litter and thick understorey 
vegetation on the forest floor. Feeds on insects and smaller frogs, 
breeding in streams during summer after heavy rain. Within Sydney 
Basin the species is now confined to populations in the Watagan 
Mountains, the southern Blue Mountains and Macquarie Pass (White 
2008a). The species does not occur in areas where the riparian 
vegetation has been disturbed or where there have been significant 
upstream human impacts (Mahony et al 1997). 

Previously recorded in the 
locality (OEH, 2018). 

2 records in the locality.  

None. No suitable habitat in the 
study area. 

None. 
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Mixophyes iteratus Giant Barred Frog E E Occurs on the coast and ranges from south-eastern QLD to the 
Hawkesbury River in NSW, particularly in Coffs Harbour - Dorrigo area. 
Forage and live amongst deep, damp leaf litter in rainforest, moist 
eucalypt forest and nearby dry eucalypt forest. Breed in shallow, flowing 
rocky streams. Within Sydney Basin, confined to small populations in tall, 
wet forest in the Watagan Mountains north of the Hawkesbury and the 
lower Blue Mountains (White 2008b). 

Previously recorded in the 
locality (OEH, 2018).  

1 record in the locality. 

None. No suitable habitat in the 
study area. 

None. 

Pseudophryne australis Red-crowned Toadlet V - Restricted to Sydney Basin, from Nowra to Pokolbin and west to Mt 
Victoria. Inhabits heathland and open woodland on Hawkesbury and 
Narrabeen Sandstones, within 100m of ridgelines. Breeds in ephemeral 
feeder creeks or flooded depressions, requiring unpolluted water 
between 5.5 and 6.5 pH. Shelters under rocks, amongst masses of 
dense vegetation or leaf litter. Populations restricted to immediate vicinity 
of breeding areas. 

Previously recorded in the 
locality (OEH, 2018).  

79 records in the locality. 

None. No suitable habitat in the 
proposal footprint. 

None. 

Reptiles  

Hoplocephalus bungaroides Broad-headed Snake E V The Broad-headed Snake is largely confined to Triassic and Permian 
sandstones, including the Hawkesbury, Narrabeen and Shoalhaven 
groups, within the coast and ranges in an area within approximately 250 
km of Sydney. Shelters in rock crevices and under flat sandstone rocks 
on exposed cliff edges during autumn, winter and spring. Moves from the 
sandstone rocks to shelters in hollows in large trees within 200 m of 
escarpments in summer. 

Predicted to occur in the 
locality (DotEE, 2018). 

None. Rocky outcrops are absent 
from the site. May occur adjacent to 
the study area where rocky 
outcrops are more prevalent in the 
north-west. 

None. 

Varanus rosenbergi Rosenberg's Goanna 

 

V - In NSW mainly occurs on the mid coast region from Wollemi NP to 
Nowra; the ACT and Goulburn regions and the South-west Slopes. 
Inhabits coastal heathlands, wet and dry sclerophyll forests, woodlands 
and mallee communities. Termite mounds are an important habitat 
feature: eggs are laid in the mounds in summer and incubate till spring, 
when the young dig themselves out. Young may return to the mound as 
a refuge for some months, while adults shelter in burrows dug under 
rocks or logs, or in rock crevices, hollow logs or even rabbit burrows 
(Sass 2008). 

Previously recorded in the 
locality (OEH, 2018).  

1 record in the locality. 

None. No suitable habitat in the 
proposal footprint. 

None. 

Fish 

Epinephelus daemelii Black Rock cod  V Found in warm temperate/sub-tropical parts of south-western Pacific. 
Naturally occur along NSW Coast including Lord Howe Island. Adults 
generally found on rocky reefs. Juveniles found in coastal rock pools and 
around rocky shores in estuaries. (DPI 2013).  

 

Predicted to occur in the 
locality (DotEE, 2018). 

None. No rocky, reefs or rocky 
shore present in the site. 

None. 

Macquaria australasica Macquarie Perch  E Occurs in the upper reaches of the Lachlan, Murrumbidgee and Murray 
Rivers, and in parts of the Hawkesbury and Shoalhaven catchment 
areas. Inhabits river and lake habitats, especially the upper reaches of 
rivers and their tributaries. Requires clear water with deep, rocky holes 
and abundant cover (including aquatic vegetation, woody debris, large 
boulders and overhanging banks). Spawning occurs in spring and 
summer in shallow upland streams or flowing sections of river systems. 

Predicted to occur in the 
locality (DotEE, 2018). 

None. Creeks in the site do not 
contain clear water or abundant 
cover required by this species. 

None. 

Prototroctes maraena Australian Grayling  V Occurs in coastal rivers and streams south from the Shoalhaven River. 
Inhabits estuarine waters and coastal seas as larvae/juveniles, and 
freshwater rivers and streams as adults. Most of their lives are spent in 
freshwater rivers and streams in cool, clear waters with a gravel 
substrate and alternating pool and riffle zones, however can also occur in 

Predicted to occur in the 
locality (DotEE, 2018). 

Low. Outside known distribution.  None. 
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turbid water. The species can penetrate well inland, being recorded over 
100 km inland from the sea. (Backhouse et al 2008). 

All information in this table is taken from NSW OEH and Commonwealth DoE Threatened Species profiles (OEH 2018, DotEE 2018) unless otherwise stated. The codes used in this table are: CE – critically endangered; E – endangered; 

V – vulnerable; EP – endangered population; CEEC – critically endangered ecological community; EEC – endangered ecological community, M- migratory, Ma – marine. 

  



EPBC Act-listed migratory fauna known or predicted from the locality, habitat association and suitable habitat present at the subject site 

Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of 
record 

Likelihood of 
occurrence in 
the proposal 
site 

Potential 
impact 

Migratory Birds 

Wetland species 

Actitis hypoleucos Common Sandpiper    M Found along the Australian coastline, and areas inland. 
When in Australia, the species is concentrated in Northern 
and Western Australia (Bakers et al, 1984). Habitat 
includes coastal and inland wetlands, with varying levels of 
salinity. Mostly found on muddy margins or rocky shores of 
mudflats. These margins are often narrow and steep.  

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May 
occur at 
adjacent 
Narara Creek. 

None. 

Charadrius bicinctus Double-banded 
Plover 

- M Found in both coastal and inland areas; eastern and 
southern Australia, mainly between the Tropic of Capricorn 
and western Eyre Peninsula, with occasional records in 
northern Queensland and Western Australia (Marchant & 
Higgins 1993). The greatest numbers are found in 
Tasmania and Victoria, but numbers diminish to the north 
and west of these regions (C.D.T. Minton, 2002 pers. 
comm.) Found on littoral, estuarine and fresh or saline 
terrestrial wetlands and also saltmarsh, grasslands and 
pasture. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May 
occur at 
adjacent 
Narara Creek. 

None. 

Gallinago hardwickii Latham's Snipe  M Occurs along the coast and west of the great dividing 
range. Non-breeding visitor to Australia. Inhabit permanent 
and ephemeral wetlands up to 2000 m asl. Typically in 
open, freshwater wetlands with low, dense vegetation (incl. 
swamps, flooded grasslands and heathlands). Can also 
occur in saline/brackish habitats and in modified or artificial 
habitats close to human activity. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
freshwater 
wetland 
habitat in the 
proposal 
footprint. 

None. 
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Gallinago megala Swinhoe’s Snipe  M Only few records exist for this species, although it has been 
seen in the north between the Kimberley Divide and Cape 
York Peninsula. During the non-breeding season, the 
Swinhoe’s Snipe will occur on the edge of wetlands, 
grasslands and drier cultivated areas. In Australia 
specifically, the species occurs in dense clumps of grass 
and rushes around the edges of fresh and brackish water.  

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
freshwater 
wetland 
habitat in the 
proposal 
footprint. 

None. 

Gallinago stenura Pin-tailed Snipe  M Species distribution in Australia is not well known, but there 
are records of sighting from New South Wales, Western 
Australia and the Pilbara. During non-breeding periods, the 
species occurs on the edges of shallow freshwater 
swamps, ponds and lakes with grass/sedge cover.  

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
freshwater 
wetland 
habitat in the 
proposal 
footprint. 

None. 

Limosa lapponica Bar-tailed Godwit - M The Bar-tailed Godwit is found mainly in coastal habitats 
such as large intertidal sandflats, banks, mudflats, 
estuaries, inlets, harbours, coastal lagoons and bays. It is 
found often around beds of seagrass and, sometimes, in 
nearby saltmarsh. It has been sighted in coastal sewage 
farms and saltworks, saltlakes and brackish wetlands near 
coasts, sandy ocean beaches, rock platforms, and coral 
reef-flats. It is rarely found on inland wetlands or in areas of 
short grass, such as farmland, paddocks and airstrips, 
although it is commonly recorded in paddocks at some 
locations overseas (Marchant & Higgins 1993). 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May 
occur at 
adjacent 
Narara Creek. 

None. 

Numenius 
madagascariensis 

Eastern Curlew - M Occurs primarily along the coast; found in all states, 
particularly the north, east, and south-east regions 
including Tasmania; rarely recorded inland. Associated with 
sheltered coasts, especially estuaries, bays, harbours, 
inlets and coastal lagoons, with large intertidal mudflats or 
sandflats, often with beds of seagrass. Often recorded 
among saltmarsh and on mudflats fringed by mangroves, 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May 
occur at 

None. 
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and sometimes use the mangroves. The birds are also 
found in saltworks and sewage farms (Marchant & Higgins 
1993).  

adjacent 
Narara Creek. 

Numenius minutus Little Curlew, Little 
Whimbrel 

- M Recorded from inland Australia, and widespread but 
scattered records on the east coast; recorded on Lord 
Howe Island, Cocos-Keeling Island and Christmas Island 
(Higgins & Davies 1996). Prefers pools with bare dry mud 
(including mudbanks in shallow water) and they do not use 
pools if they are totally dry, flooded or heavily vegetated 
(Higgins & Davies 1996).Birds may also utilise grassy, 
open woodlands and on bare blacksoil plains, or on dry or 
recently burnt grasslands on floodplains, which may be 
without vegetation for hundreds of metres, and occasionally 
on mudflats when nearby grasslands are unburnt, or 
around swamps 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May 
occur at 
adjacent 
Narara Creek. 

None. 

Numenius phaeopus Whimbrel - M Migrant to Australia and New Zealand, with a primarily 
coastal distribution. There are also scattered inland records 
of Whimbrels in all regions. It is found in all states but is 
more common in the north. Often found on the intertidal 
mudflats of sheltered coasts. It is also found in harbours, 
lagoons, estuaries and river deltas, often those with 
mangroves, but also open, unvegetated mudflats. It is 
occasionally found on sandy or rocky beaches, on coral or 
rocky islets, or on intertidal reefs and platforms. It has been 
infrequently recorded using saline or brackish lakes near 
coastal areas 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May 
occur at 
adjacent 
Narara Creek. 

None. 

Pandion haliaetus Osprey V M The species occurs in littoral and coastal habitats and 
terrestrial wetlands in tropical and temperate Australia, and 
offshore islands mostly found in coastal regions on cliffs, 
but also occur along rivers. Feeding requires expansive 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
nests 
observed 
within site. 
Foraging 

None. 
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areas of open fresh, brackish or saline water. Occur 
sympatrically with the White-bellied Sea-eagle.  

habitat present 
in adjacent 
Narara Creek. 

Pluvialis fulva Pacific Golden 
Plover 

- M Occurs along the east coast, especially along Queensland 
and New South Wales. Usually inhabits coastal habitats, 
though it occasionally occurs around inland wetlands. They 
are less often recorded in terrestrial habitats, usually 
wetlands such as fresh, brackish or saline lakes, 
billabongs, pools, swamps and wet claypans, especially 
those with muddy margins and often with submerged 
vegetation or short emergent grass. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
suitable 
habitat 
present. 

None. 

Tringa brevipes Grey-tailed Tattler P C,J,K Non-breeding visitor to Australia. In NSW occurs along the 
coast from the Queensland border south to Tilba Lake, and 
has been recorded as far south as Gippsland. In NSW it is 
recorded more frequently north of Sydney. Found on 
sheltered coasts with reefs and rock platforms or with 
intertidal mudflats. Inland records are rare. Forages in 
shallow water in intertidal areas. Usually roosts in the 
branches of mangroves or rocks which may be partly 
submerged. Also rarely recorded in dense shrubs, on 
driftwood or sand dunes. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
nests 
observed 
within site. 
Foraging 
habitat present 
in adjacent 
Narara Creek. 
Roosting 
habitat present 
in adjacent 
mangroves. 

None. 

Tringa nebularia Common 
Greenshank  

 

 M This species has the widest national distribution than any 
other shorebird in Australia, as it occurs inland and on the 
coast throughout all states in Australia. The typical habitat 
for the common greenshank includes inland wetlands and 
sheltered coastal habitats. Coastal habitats with mudflats 
and saltmarsh, mangroves, or seagrass is favoured.  

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May 
occur at 
adjacent 
Narara Creek. 

None. 
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Terrestrial species 

Cuculus optatus Oriental Cuckoo    M Oriental Cuckoos are winter visitors to Australia. Mainly 
seen in northern Australia, occasionally they are sighted as 
far south as Sydney. Also widespread in coastal 
Queensland with the odd vagrant records south to the 
Pilbara. The species prefers humid habitats such as 
monsoon forest, wet eucalypt forest, river margins and near 
mangroves (Snow & Perrin, 1998). 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
suitable 
wetland or 
riparian habitat 
in the proposal 
footprint. 

None. 

Hirundapus 
caudacutus 

White-throated 
Needletail 

- M Recorded along NSW coast to the western slopes and 
occasionally from the inland plains. Breeds in northern 
hemisphere. Almost exclusively aerial while in Australia. 
Occur above most habitat types, but are more frequently 
recorded above more densely vegetated habitats 
(rainforest, open forest and heathland) than over woodland 
or treeless areas. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Low. May 
occur flying 
above site on 
occasion. 

None. 

Monarcha melanopsis Black-faced 
Monarch 

 M Summer breeding migrant to south-east. Occurs along the 
coast of NSW. Inhabits rainforests, eucalypt woodlands, 
coastal scrub and damp gullies. It may be found in more 
open woodland when migrating (Birds Australia 2005). 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
woodland 
habitat present 
in the proposal 
footprint. 

None.  

Monarcha trivirgatus Spectacled 
Monarch 

- M The Spectacled Monarch is found in coastal north-eastern 
and eastern Australia, including coastal islands, from Cape 
York, Queensland to Port Stephens, New South Wales. It is 
much less common in the south. It prefers thick 
understorey in rainforests, wet gullies and waterside 
vegetation, as well as mangroves. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Moderate. No 
riparian or wet 
sclerophyll 
forest in the 
proposal 
footprint. 

None.  

Motacilla flava Yellow Wagtail   Occurs in damp or wet habitats with low vegetation, from 
pastures, to marshes, wetlands and estuaries. 

Predicted to 
occur in the 

None. No 
wetland or 
marsh habitat 

None. 
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locality (DotEE, 
2018). 

in the proposal 
footprint. 

Myiagra cyanoleuca Satin Flycatcher - M In NSW widespread on and east of the Great Divide, 
sparsely scattered on the western slopes, very occasional 
records on the western plains.  
Inhabit heavily vegetated gullies in eucalypt-dominated 
forests and taller woodlands, often near wetlands and 
watercourses. On migration, occur in coastal forests, 
woodlands, mangroves and drier woodlands and open 
forests. Generally not in rainforests. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
wetland, 
gullies or 
marsh habitat 
in the proposal 
footprint. 

None.  

Rhipidura rufifrons Rufous Fantail - M Found along NSW coast and ranges. Inhabits rainforest, 
dense wet forests, swamp woodlands and mangroves. 
During migration, it may be found in more open habitats or 
urban areas (Birds Australia 2008). 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No wet 
sclerophyll 
forest habitat 
in the proposal 
footprint. 

None. 

All information in this table is taken from NSW OEH and Commonwealth Department of the Environment Threatened Species profiles (OEH 2018a, DotEE 

2018a) unless otherwise stated. The codes used in this table are: CE – critically endangered; E – endangered; V – vulnerable; EP – endangered population; 

CEEC – critically endangered ecological community; EEC – endangered ecological community; M - migratory.
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Fauna species list  

Family Scientific name Common name Exotic  BC 

status 

EPBC 

status 

Apiaceae Hydrocotyle 
bonariensis 

 * 
  

Asteraceae Bidens pilosa Cobbler's Pegs * 
  

Asteraceae Conyza bonariensis Flaxleaf Fleabane * 
  

Asteraceae Hypochaeris 
radicata 

Catsear * 
  

Asteraceae Senecio 
madagascariensis 

Fireweed * 
  

Casuarinaceae Casuarina glauca Swamp Oak   
  

Fabaceae 
(Faboideae) 

Trifolium repens White Clover * 
  

Juncaceae Juncus usitatus    
  

Lomandraceae Lomandra longifolia Spiny-headed 
Mat-rush 

  
  

Malvaceae Modiola caroliniana Red-flowered 
Mallow 

* 
  

Malvaceae Sida rhombifolia Paddy's Lucerne * 
  

Myrtaceae Angophora 
floribunda 

Rough-barked 
Apple 

 
  

Myrtaceae Callistemon 
viminalis 

Weeping 
Bottlebrush 

  
  

Myrtaceae Corymbia maculata Spotted Gum   
  

Myrtaceae Eucalyptus pilularis Blackbutt  
  

Myrtaceae Eucalyptus robusta Swamp 
Mahogany 

  
  

Myrtaceae Eucalyptus signata Scribbly Gum   
  

Phormiaceae Dianella caerulea Blue Flax-lily  
  

Phyllanthaceae Glochidion 
ferdinandi 

Cheese Tree   
  

Plantaginaceae Plantago lanceolata Lamb's Tongues * 
  

Poaceae Chloris gayana Rhodes Grass * 
  

Poaceae Cynodon dactylon Common Couch  
  

Poaceae Paspalum dilatatum Paspalum * 
  

Poaceae Paspalum urvillei Vasey Grass * 
  

Poaceae Pennisetum 
clandestinum 

Kikuyu Grass * 
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Poaceae Sporobolus 
africanus 

Parramatta Grass * 
  

Portulacaceae Portulaca oleracea Pigweed   
  

Portulacaceae Portulaca sp.  * 
  

Proteaceae Grevillea sp.    
  

Verbenaceae Lantana sp.  * 
  

Verbenaceae Verbena bonariensis Purpletop * 
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Appendix B – Likelihood of occurrence of threatened 
and migratory biota, species list and assessments of 
significance for Narara Creek Road intersection 



Threatened Biota Habitat Table 

Databases Searched 

Office of Environment and Heritage (OEH) (2018a) Threatened species profiles- threatened ecological 

communities known or predicted to occur within the Hunter CMA subregion. 

Department of the Environment and Energy (DotEE) (2018) EPBC PMST Online Search.  

Department of Primary Industries (DPI) (2018) Records viewer search for threatened and protected 

aquatic species (Google Earth) 

Office of Environment and Heritage (OEH) (2018b) NSW Wildlife Atlas Search - threatened species 

results within a 10 km buffer 

Note: Marine species which are restricted to marine environments only (such as whales, dolphins, 
sharks and seabirds) are excluded from the Likelihood of Occurrence Table as there is no marine 
habitat in the proposal site.  

Likelihood of Occurrence 

Matters considered in determining the likelihood of occurrence include: 

 Known natural distributions including prior records (database searches) and site survey results. 

 Geological/ soil preferences. 

 Specific habitat requirements (e.g. aquatic environs, seasonal nectar resources, tree hollows etc). 

 Climatic considerations (e.g. wet summers; snow fall). 

 Home range size and habitat dependence. 

 Topographical preferences (e.g. coastal headlands, ridgetops, midslopes, gilgai, wetlands). 

The likelihood of occurrence scale is defined as follows: 

Likelihood of Occurrence Scale 

Scale Description 

Known Species known to occur within the site (e.g. breeding and foraging habitat; 
foraging habitat; movement corridors). Detected on or immediately adjacent to 
the site. 

High Presence of high value suitable habitat (e.g. breeding and foraging habitat; 
important movement corridors). Not detected. 

Moderate Presence of medium value suitable habitat (e.g. disturbed breeding conditions; 
constrained foraging habitat; movement corridors). Not detected. 

Low Presence of low value suitable habitat (e.g. disturbed conditions; isolated small 
habitat area; fragmented movement corridors). Not detected. 

None No suitable habitat or corridors linking suitable habitat present. Not detected. 
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Threatened flora known or predicted from the locality, habitat associated and likelihood of occurrence. 

Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

FLORA 

Acacia bynoeana Bynoe's Wattle E V Endemic to central eastern NSW, currently known 
from only 34 locations, many of only 1-5 plants. 
Grows mainly in heath/ dry sclerophyll forest on 
sandy soils, prefers open, sometimes slightly 
disturbed sites such as trail margins, road edges, 
and in recently burnt open patches. Flowers 
September to March, and fruit matures in 
November. 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 

Acacia pubescens Downy Wattle V V Concentrated around the Bankstown-Fairfield-
Rookwood area and the Pitt Town area, with 
outliers occurring at Barden Ridge, Oakdale and 
Mountain Lagoon. Occurs in open woodland and 
forest, in a variety of plant communities, including 
Cooks River/Castlereagh Ironbark Forest, 
Shale/Gravel Transition Forest and Cumberland 
Plain Woodland. Flowers from August to October. 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 

Asterolasia elegans  E E Occurs north of Sydney, in the Baulkham Hills, 
Hawkesbury and Hornsby LGAs, may also occur 
in the western part of Gosford LGA. Seven known 
populations. Occurs on Hawkesbury sandstone, 
commonly amongst rocky outcrops and boulders 
in sheltered forests on mid- to lower slopes and 
valleys. 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

Astrotricha crassifolia 

 

Thick-leaf Star-hair V V Occurs near Patonga (Gosford LGA), and in 
Royal NP and on the Woronora Plateau 
(Sutherland and Campbelltown LGAs). There is 
also a record from near Glen Davis (Lithgow 
LGA). Grows on dry ridgetops to 300 m altitude, 
associated with very rich heath, or dry sclerophyll 
woodland on sandstone.  

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 

Baloskion longipes Dense Cord-rush V V Dense Cord-rush has been recorded from the 
Kanangra-Boyd area to the Southern Tablelands 
but all populations are small. Populations have 
been recorded in Blue Mountains National Park, 
Kanangra-Boyd National Park, Penrose State 
Forest (in Hanging Rock Swamp), Morton 
National Park (The Vines), the Clyde Mountain 
area and Ballalaba (south of Braidwood). 

The species is typically found in swamps or 
depressions in sandy alluvium sometimes growing 
with Spagnum moss. Baloskion longipes is also 
known from swails within tall forest, and in Black 
Gum (Eucalyptus aggregata) Woodland.  

Previously 
recorded in the 
locality (OEH, 
2018).  

2 records in the 
locality. Closest 
record located over 
three kilometres 
away from the 
study area. 

Unlikely 

No suitable habitat 
present within 
proposal site 

Caladenia tessellata  E V Occurs from Central Coast NSW to southern VIC. 
Mostly coastal but extends inland to Braidwood in 
southern NSW. In NSW grows in grassy dry 
sclerophyll woodland on clay loam or sandy soils, 
and less commonly in heathland on sandy loam 
soils (Duncan 2010). 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 

Callistemon 
linearifolius 

Netted Bottle Brush V  Recorded from the Georges River to Hawkesbury 
River in the Sydney area, and north to the Nelson 
Bay area of NSW. Recorded in 2000 at Coalcliff in 
the northern Illawarra. For the Sydney area, 
recent records are limited to the Hornsby Plateau 
area near the Hawkesbury River. Grows in dry 

Previously 
recorded in the 
locality (OEH, 
2018).  

3 records in the 
locality. Closest 

Unlikely 

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

sclerophyll forest on the coast and adjacent 
ranges. 

records located 
over two kilometres 
away from the 
study area. 

Cryptostylis hunteriana Leafless Tongue 
Orchid 

V V Occurs in coastal areas from East Gippsland to 
southern Queensland. Habitat preferences not 
well defined. The species is known form a range 
of communities including swamp heath and 
woodland. Larger populations typically occur in 
woodland dominated by Scribbly Gum, Silvertop 
Ash, Red Bloodwood and Black Sheoak. The 
species prefers open areas in the understorey and 
is often found in association with Cryptostylis 
subulata and Cryptostylis erecta. Soils include 
moist sands, moist to dry clay loam and 
occasionally in accumulated eucalypt leaves. 
Flowers November-February. 

Previously 
recorded in the 
locality (OEH, 
2018).  

1 record in the 
locality. Closest 
record located over 
two kilometres 
away from the 
study area. 

Unlikely 

No suitable habitat 
present within 
proposal site 

Cynanchum elegans White-flowered 
Wax-plant 

 E Occurs from Gerroa (Illawarra) to Brunswick 
Heads and west to Merriwa in the upper Hunter. 
Most common near Kempsey. Usually occurs on 
the edge of dry rainforest or littoral rainforest, but 
also occurs in Coastal Banksia Scrub, open forest 
and woodland, and Melaleuca scrub. Soil and 
geology types are not limiting. 

Predicted to occur 
in the locality (DEE 
2018). 

Unlikely. No 
suitable habitat in 
the study area. 

Darwinia glaucophylla  V  Occurs between Gosford and the Hawkesbury 
River around Calga, Kariong and Mt Kariong. 
Known from approximately 15 sites, several within 
or near to Brisbane Waters NP and one within 
Popran NP. Occurs entirely within the Gosford 
Local Government Area of the Sydney Basin 
Bioregion. Occurs in sandy heath, scrub and 
woodlands often associated with sandstone rock 

Previously 
recorded in the 
locality (OEH, 
2018).  

228 record in the 
locality. Closest 
records located 
over a kilometre 

Unlikely 

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

platforms or near hanging swamps and friable 
sandstone shallow soils. 

away from the 
study area. 

Dendrobium 
melaleucaphilum 

Spider Orchid   Distributed from coastal districts and nearby 
ranges, from QLD to the lower Blue Mountains in 
NSW. Grows on Melaleuca styphelioides, less 
common on rainforest trees or on rocks in coastal 
areas. Flowers from July to October.  

Previously 
recorded in the 
locality (OEH, 
2018).  

1 record in the 
locality. Closest 
records located 
over three 
kilometres away 
from the study 
area. 

Low 

Marginal habitat 
present within 
proposal site 

Diuris bracteata    Extant populations known only from north-west of 
Gosford. Historically collected at Gladesville in 
North Sydney. Grows in dry sclerophyll forest and 
woodland with a grassy understorey. 

Previously 
recorded in the 
locality (OEH, 
2018).  

1 record in the 
locality. Closest 
record located over 
eight kilometres 
away from the 
study area. 

Low 

Marginal habitat 
present within 
proposal site 

Epacris purpurascens 
var. purpurascens 

 V  Occurs from Gosford in the north, Narrabeen in 
the east, Silverdale in the west and Avon Dam 
vicinity in the South. Grows in a range of 
sclerophyll forest, scrubs and swamps, most of 
which have a strong shale soil influence. 

Previously 
recorded in the 
locality (OEH, 
2018).  

2 records in the 
locality. Closest 
records located 

Unlikely 

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

under two 
kilometres to away 
from the study 
area. 

Eucalyptus camfieldii 

 

Camfield’s 
Stringybark 

V V Occurs from Raymond Terrace to Waterfall, with 
populations known from Norah Head (Tuggerah 
Lakes), Peats Ridge, Mt Colah, Elvina Bay Trail 
(West Head), Terrey Hills, Killara, North Head, 
Menai and the Royal NP. Occurs in exposed 
situations on sandstone plateaus, ridges and 
slopes near the coast, often on the boundary of 
tall coastal heaths or low open woodland. It grows 
in shallow sandy soils overlying Hawkesbury 
sandstone. 

Previously 
recorded in the 
locality (OEH, 
2018).  

3 records in the 
locality. Closest 
records located 
over two kilometres 
away from the 
study area. 

Unlikely 

No suitable habitat 
present within 
proposal site 

Eucalyptus glaucina Slaty Red Gum V V Distributed along the North coast of NSW. Occurs 
in grassy woodland and dry eucalypt forest. 
Prefers deep, moderately fertile and well-watered 
soils. Flowers from August to December. 

Previously 
recorded in the 
locality (OEH, 
2018).  

1 record in the 
locality. Closest 
records located 
over one kilometre 
away from the 
study area. 

Unlikely 

No suitable habitat 
present within 
proposal site 

Genoplesium baueri Yellow Gnat-orchid E E The species has been recorded from locations 
between Ulladulla and Port Stephens. Currently 
the species is known from just over 200 plants 
across 13 sites. The species has been recorded 
at locations now likely to be within the following 
conservation reserves: Berowra Valley Regional 
Park, Royal National Park and Lane Cove 
National Park. May occur in the Woronora, 

Predicted to occur 
in the locality (DEE, 
2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

O’Hares, Metropolitan and Warragamba 
Catchments. 

Grows in sparse sclerophyll forest and moss 
gardens over sandstone. 

Grevillea shiressii  V V Two populations occur, both within the Gosford 
LGA. One occurs near Gosford, on tributaries of 
the lower Hawkesbury River north of Sydney 
(Mooney Mooney Creek and Mullet Creek). There 
is also a naturalised population at Newcastle. 
Grows along creek banks in wet sclerophyll forest 
with a moist understorey in alluvial sandy or loamy 
soils. 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 

Haloragis exalata 
subsp. exalata 

Wingless Raspwort, 
Square Raspwort 

V 

 

V Square Raspwort occurs in 4 widely scattered 
localities in eastern NSW. It is disjunctly 
distributed in the Central Coast, South Coast and 
North Western Slopes botanical subdivisions of 
NSW. Square Raspwort appears to require 
protected and shaded damp situations in riparian 
habitats. Flowers from November to January. 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 

Hibbertia procumbens Spreading Guinea 
Flower 

E  Known from several locations on the Central 
Coast, in the Gosford and Wyong LGAs. These 
populations are at Bumble Hill near Yarramalong 
in Wyong LGA; Kulnura, Strickland State Forest, 
Mangrove Mountain, Somersby, Calga/Mt White 
and Peats Ridge in the Gosford LGA; and near 
Mogo Creek to the west of Mangrove Creek Dam. 
It has been recorded in four conservation 
reserves: Yengo, Popran and Brisbane Water 
National Parks and the non-production Strickland 
State Forest. Majority of known populations occur 
within Banksia ericifolia–Angophora hispida–

Allocasuarina distyla scrub/heath on skeletal sandy 
soils. May also be found associated with 'hanging 

Previously 
recorded in the 
locality (OEH, 
2018).  

387 records in the 
locality. Closest 
records located 
under a kilometre 
to the west of the 
study area.  

Unlikely 

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

swamp' vegetation communities on sandy 
deposits. 

Lindsaea fraseri Fraser’s Screw 
Fern 

  New South Wales distribution is only known in two 
areas in northern New South Wales near the 
Tweed coast and Grafton. Occurs in northern and 
southeast Queensland. Grows in swamp forest or 
open eucalypt forest on poorly drained, infertile 
soils amongst a ferny understorey.  

Previously 
recorded in the 
locality (OEH, 
2018).  

1 record in the 
locality. Closest 
records located 
over a kilometre 
away from the 
study area. 

Unlikely 

No suitable habitat 
present within 
proposal site 

Melaleuca biconvexa 

 

Biconvex Paperbark V V Scattered, disjunct populations in coastal areas 
from Jervis Bay to Port Macquarie, with most 
populations in the Gosford-Wyong areas. Grows 
in damp places, often near streams or low-lying 
areas on alluvial soils of low slopes or sheltered 
aspects. 

Previously 
recorded in the 
locality (OEH, 
2018).  

97 records in the 
locality. Closest 
record located over 
300 metres away 
from the study 
area. 

Present – recorded 
within study area 
by SMEC (2017) in 
the northern 
compound area.  

Melaleuca deanei Deane’s Melaleuca V V Occurs in two distinct areas, in the Ku-ring-
gai/Berowra and Holsworthy/Wedderburn areas 
respectively. There are also more isolated 
occurrences at Springwood (in the Blue 
Mountains), Wollemi National Park, Yalwal (west 
of Nowra) and Central Coast (Hawkesbury River) 
areas. The species grows in heath on sandstone 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

Micromyrtus blakelyi  V V Restricted to areas near the Hawkesbury River, 
north of Sydney. Distribution extends from north of 
Maroota in the north, to Cowan in the south. All 
known populations occur within the Baulkham 
Hills and Hornsby LGAs. Typically occurs within 
heathlands in shallow sandy soil in cracks and 
depressions of sandstone rock platforms. 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 

Pelargonium sp. 
striatellum  

(G.W. Carr 10345) 

Omeo Stork’s-bill E E Omeo Storksbill Pelargonium sp. (G.W. Carr 
10345), syn. P. striatellum, is a tufted perennial 
forb known from only 3 locations in NSW, with two 
on lake-beds on the basalt plains of the Monaro 
and one at Lake Bathurst. It has a narrow habitat 
that is usually just above the high-water level of 
irregularly inundated or ephemeral lakes, in the 
transition zone between surrounding grasslands 
or pasture and the wetland or aquatic 
communities. 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 

Persoonia hirsuta Hairy Geebung   Occurs within the Blue Mountains, Southern 
Highlands and Sydney coastal regions from 
Hilltop to Glen Davis and Royal NP to Gosford. 
Population within the Hills Shire particularly 
important due to high density of plants. Grows on 
sandy soils in dry sclerophyll open forest, 
woodland and heath on sandstone up to 600m 
above sea level.  

Previously 
recorded in the 
locality (OEH, 
2018).  

1 records in the 
locality. Closest 
records located 
over three 
kilometres away 
from the study 
area. 

Unlikely 

No suitable habitat 
present within 
proposal site 

Pimelea curviflora var. 
curviflora 

 V V Confined to area between north Sydney in the 
south and Maroota in the north-west. Former 
range extended to Parramatta River including Five 
Dock, Bellevue Hill and Manly. Grows on 
shaley/lateritic soils over sandstone and 

Predicted to occur 
in the locality (DEE, 
2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

shale/sandstone transition soils on ridgetops and 
upper slopes amongst woodlands. Often grows 
amongst dense grasses and sedges. Flowers 
October to May.  

Prostanthera askania 

 

Tranquillity 
Mintbush 

E E Occurs over a very restricted geographic range - 
less than 12 km- in the upper reaches of creeks 
that flow into Tuggerah Lake or Brisbane Water 
within the Wyong and Gosford LGAs.  

Occurs adjacent to, but not immediately in, 
drainage lines on flat to moderately steep slopes 
formed on Narrabeen sandstone and alluvial soils 
derived from it. Occurs in moist sclerophyll forest 
and warm temperate rainforest communities with 
a mesic understorey. Associated with Sydney 
Blue Gum Eucalyptus saligna and Turpentine 
Syncarpia glomulifera. 

Previously 
recorded in the 
locality (OEH, 
2018).  

101 records in the 
locality. Closest 
records located 
over three 
kilometres away 
from the study 
area. 

Low 

Marginal habitat 
present within 
margins swamp 
sclerophyll forest 
vegetation. 
Likelihood of 
impacts in this 
small area is low as 
habitat would not 
be impacted and it 
was not identified 
in the study area. 

Prostanthera junonis Somersby Mintbush E E Restricted to nine populations within the 
Somersby Plateau in Gosford/Wyong LGAs. 
Grows on gently undulating country on 
Hawkesbury Sandstone. Inhabits open forest, low 
woodland and open scrub, in disturbed and 
undisturbed sites. Predominately found in low 
woodland dominated by Eucalyptus haemastoma 
and associated ecotone areas (NSW NPWS 
2000). 

Previously 
recorded in the 
locality (OEH, 
2018).  

314 records in the 
locality. Closest 
records located 
over a kilometre 
away from the 
study area. 

Unlikely 

No suitable habitat 
present within 
proposal site 

Rhizanthella slateri Eastern 
Underground 
Orchid 

V E The species grows in eucalypt forest but no 
informative assessment of the likely preferred 
habitat for the species is available (OEH 2018). 
Currently known only from 10 locations, including 
near Bulahdelah, the Watagan Mountains, the 
Blue Mountains, Wiseman's Ferry area, Agnes 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Low 

Not previously 
recorded in locality.  
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

Banks and near Nowra. Flowers during October 
and November (Harden 1993). 

Rutidosis heterogama Heath Wrinklewort  V Distributed on the North Coast and Northern 
Tablelands of NSW. Mostly inhabits 
heathland/sedgeland within shrubby open forest 
and woodland, and is often recorded in disturbed 
areas along a road. Distributed with the EPBC 
listed threatened ecological community White 
Box- Yellow Box- Blakely's red Gum Grassy 
Woodland and Derived Native Grassland (TSSC, 
2008c). 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 

Syzygium paniculatum 

 

Magenta Lilly Pilly V V Occurs in a narrow coastal strip from Bulahdelah 
to Conjola State Forest. Grows in rainforest on 
sandy soils or stabilised Quaternary sand dunes 
at low altitudes in coastal areas, often in remnant 
littoral or gallery rainforests. 

Previously 
recorded in the 
locality (OEH, 
2018).  

14 records in the 
locality. Closest 
records located 
under 300 metres 
away from the 
study area. 

Unlikely 

No suitable habitat 
present within 
proposal site 

Tetratheca glandulosa  V V Restricted to The Hills, Gosford, Hawkesbury, 
Hornsby, Ku-ring-gai, Pittwater, Ryde, Warringah, 
and Wyong LGAs. Associated with shale-
sandstone transition habitat (shale-cappings over 
sandstone). Occupies ridgetops, upper-slopes 
and to a lesser extent mid-slope sandstone 
benches. Soils generally shallow, yellow, 
clayey/sandy loam, commonly with lateritic 
fragments. Vegetation varies from heath to open 
forest and is broadly equivalent to Sydney 
Sandstone Ridgetop Woodland community. 

Previously 
recorded in the 
locality (OEH, 
2018).  

4 records in the 
locality. Closest 
records located 
over two kilometres 
away from the 
study area. 

Unlikely 

No suitable habitat 
present within 
proposal site 



GHD | Manns Road Upgrade – Narara Creek Road Intersection, Narara, 22/19033 

Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
proposal site 

Tetratheca juncea Black-eyed Susan V V Regarded as extinct within the Sydney area, 
current range from Wyong north to Bulahdelah 
and inland 50km to edge of Sugarloaf Range. 
Occurs predominately in areas of over 1000 mm 
annual rainfall, within dry sclerophyll forest, and 
sometimes heath and moist forest, with a 
preference for Coastal Plains Smooth-barked 
Apple Woodland and Coastal Plains Scribbly Gum 
Woodland. 

Previously 
recorded in the 
locality (OEH, 
2018).  

1 record in the 
locality. Closest 
records located 
over four 
kilometres away 
from the study 
area. 

Unlikely 

No suitable habitat 
present within 
proposal site 

Thesium australe Austral Toadflax  V Found in small, scattered populations along the 
east coast, northern and southern tablelands. 
Occurs in grassland or grassy woodland, and is 
often found in association with Kangaroo Grass 
(Themeda australis).  

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within 
proposal site 

 

 



Threatened fauna known or predicted from the locality, habitat association and likelihood of occurrence in the proposal site 

Scientific 
Name 

Common 
Name 

BC/FM 
Act 

EPBC 
Act 

Habitat association Nature of the record Likelihood of 
occurrence in the 
proposal site 

Potential impact 

FAUNA 

Birds  

Anthochaera 
phrygia 

Regent 
Honeyeater 

CE CE In NSW confined to two known breeding 
areas: the Capertee Valley and Bundarra-
Barraba region. Non-breeding flocks 
occasionally seen in coastal areas 
foraging in flowering Spotted Gum and 
Swamp Mahogany forests, presumably in 
response to drought. Inhabits dry open 
forest and woodlands, particularly Box-
Ironbark woodland and riparian forests of 
River Sheoak, with an abundance of 
mature trees, high canopy cover and 
abundance of mistletoes. 

Previously recorded 
in the locality (OEH, 
2018).  

4 records in the 
locality. 

Low. Breeding habitat 
absent from site. 
Potential foraging 
habitat present within 
Swamp Mahogany 
forests to the north of 
Dell Road only. 

Low. Small area of 
potential foraging habitat 
would be removed. No 
breeding habitat present. 

Botaurus 
poiciloptilus 

Australasian 
Bittern 

E E Widespread but uncommon over most 
NSW except the northwest. Favours 
permanent freshwater wetlands with tall 
dense reedbeds particularly Typha spp. 
and Eleocharis spp., with adjacent 
shallow, open water for foraging.  Roosts 
during the day amongst dense reeds or 
rushes and feeds mainly at night on frogs, 
fish, yabbies, spiders, insects and snails. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. Suitable 
habitat absent from 
site. No freshwater 
wetland present in 
proposal site. 

None. 

Burhinus 
grallarius 

Bush Stone-
curlew 

E  Found throughout Australia except for the 
central southern coast and inland, the far 
south-east corner, and Tasmania. Only in 
northern Australia is it still common 
however and in the south-east it is either 
rare or extinct throughout its former 

Previously recorded 
in the locality (OEH, 
2018).  

18 records in the 
locality. 

Moderate. Suitable 
open forest habitat 
with sparse grassy 
groundlayer is 
present in the north of 
the construction 

Low. Potential foraging and 
breeding habitat is located 
just south of the proposal 
on the edge of Narara 
Creek. Large areas of 
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Scientific 
Name 

Common 
Name 

BC/FM 
Act 

EPBC 
Act 

Habitat association Nature of the record Likelihood of 
occurrence in the 
proposal site 

Potential impact 

range. Inhabits open forests and 
woodlands with a sparse grassy ground 
layer and fallen timber. 

footprint. Two records 
within construction 
footprint as late as 
2011. 

suitable habitat present in 
adjacent areas. 

Calidris canutus  Red Knot  E Breeds in N Hemisphere. Occurs in 
coastal areas around Australia, with 
important sites in VIC, SA, WA, NT and 
Qld. Mainly inhabits intertidal mudflats, 
sandflats and sandy beaches. 
Occasionally seen in terrestrial saline 
wetlands but rarely in freshwater 
wetlands. Forage in soft substrates in 
intertidal areas. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Limited habitat 
in adjacent Narara 
Creek. 

Negligible. Very small area 
of low quality potential 
habitat would be indirectly 
impacted. 

Calidris 
ferruginea 

Curlew 
Sandpiper 

 E Breeds in N Hemisphere. In Australia 
generally occupies littoral and estuarine 
habitats. In NSW mainly found in intertidal 
mudflats on sheltered coasts. Roosts on 
beaches, spits or islands on the coast/in 
wetlands, or in saltmarsh on rocky 
shores. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Limited habitat 
in adjacent Narara 
Creek. 

Negligible. Very small area 
of potential habitat would 
be indirectly impacted 

Callocephalon 
fimbriatum 

Gang-gang 
Cockatoo 

 

V - Restricted to SE coast and highlands 
south from the Hunter Valley. Spends 
summer in tall mountain forests and 
woodlands, usually heavily timbered and 
mature wet sclerophyll forests. Winters at 
lower altitudes in drier more open 
eucalypt forest and woodlands, 
particularly in coastal areas. Nests in 
summer in large tree hollows, often close 
to water, usually in tall mature sclerophyll 
forests with a dense understorey, and 
occasionally in coastal forests. Feeds on 

Previously recorded 
in the locality (OEH, 
2018).  

7 records in the 
locality. 

Moderate. Limited 
suitable habitat 
present at the site. 
May forage in the 
wider study area 
particular where it is 
connected to larger 
patches of intact 
native vegetation. No 
breeding habitat. 

Low. Potential foraging 
habitat would be removed. 
No breeding habitat likely 
to be impacted. Large 
areas of suitable habitat 
present in adjacent areas. 
Few local records. 
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Scientific 
Name 

Common 
Name 

BC/FM 
Act 

EPBC 
Act 

Habitat association Nature of the record Likelihood of 
occurrence in the 
proposal site 

Potential impact 

seeds, particularly Eucalyptus and 
Acacia, also berries, fruit and insects 
(Higgins 1999). 

Calyptorhynch
us lathami 

Glossy 
Black-
Cockatoo 

V - Widespread but uncommon from coast to 
southern tablelands and central western 
plains. Feeds almost exclusively on the 
seeds of Allocasuarina species.  Prefers 
woodland and open forests, rarely away 
from Allocasuarina. Roost in leafy canopy 
trees, preferably eucalypts, usually <1 km 
from feeding site. Nests in large (approx. 
20 cm) hollows in trees, stumps or limbs, 
usually in Eucalypts (Higgins 1999). 

Previously recorded 
in the locality (OEH, 
2018).  

53 records in the 
locality. 

Moderate. Limited 
suitable habitat 
present at the site. 
Black Sheoak present 
in woodland in the 
north of the 
construction footprint. 
No breeding habitat. 

Negligible. Very small area 
of low quality potential 
habitat would be impacted. 

Daphoenositta 
chrysoptera 

Varied 
Sittella 

V - Sedentary, occurs across NSW from the 
coast to the far west. Inhabits eucalypt 
forests and woodlands, especially rough-
barked species and mature smooth-
barked gums with dead branches, mallee 
and Acacia woodland. Sensitive to habitat 
isolation and loss of structural complexity, 
and adversely affected by dominance of 
Noisy Miners. Cleared agricultural land is 
potentially a barrier to movement. Builds 
a cup-shaped nest of plant fibres and 
cobwebs in an upright tree fork high in the 
living tree canopy, and often re-uses the 
same fork or tree in successive years. 

Previously recorded 
in the locality (OEH, 
2018).  

6 records in the 
locality. 

Moderate. Suitable 
habitat present west 
of Manns Road in the 
north of the 
construction footprint. 

Low. Potential foraging 
habitat would be removed. 
No breeding habitat likely 
to be impacted. Large 
areas of suitable habitat 
present in adjacent areas. 
Few local records. 
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BC/FM 
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Act 

Habitat association Nature of the record Likelihood of 
occurrence in the 
proposal site 

Potential impact 

Dasyornis 
brachypterus 

Eastern 
Bristlebird 

E E Occurs in three disjunct areas of south-
eastern Australia: southern 
Queensland/northern NSW, the Illawarra 
Region and in the vicinity of the 
NSW/Victorian border.  Habitat 
characterised by dense, low vegetation 
including heath and open woodland with 
a heathy understorey. The fire history of 
habitat is important, and the Illawarra and 
southern populations reach maximum 
densities in habitat that have not been 
burnt for over 15 years. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Suitable habitat 
absent from site. No 
heathy understorey 
present. 

Negligible. Very small area 
of low quality potential 
habitat would be indirectly 
impacted in study area. 

Glossopsitta 
pusilla  

 

Little 
Lorikeet 

 

V - Occurs from coast to western slopes of 
the Great Dividing Range. Inhabits dry, 
open eucalypt forests and woodlands. 
Occurrence is positively associated with 
patch size, and with components of 
habitat complexity including canopy 
cover, shrub cover, ground cover, logs, 
fallen branches and litter. Feed primarily 
on profusely-flowering eucalypts and a 
variety of other species including 
melaleucas and mistletoes. On the 
western slopes and tablelands 
Eucalyptus albens and E. melliodora are 
particularly important food sources for 
pollen and nectar respectively. Mostly 
nests in small (opening approx. 3cm) 
hollows in living, smooth-barked 
eucalypts, especially Eucalyptus 
viminalis, E. blakelyi and E. dealbata. 
Most breeding records are from the 
western slopes. 

Previously recorded 
in the locality (OEH, 
2018).  

6 records in the 
locality. 

Moderate. Suitable 
habitat present west 
of Manns Road in the 
north of the 
construction footprint. 

Low. Potential foraging 
habitat would be removed. 
No breeding habitat likely 
to be impacted. Large 
areas of suitable habitat 
present in adjacent areas. 
Few local records. 
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Common 
Name 

BC/FM 
Act 

EPBC 
Act 

Habitat association Nature of the record Likelihood of 
occurrence in the 
proposal site 

Potential impact 

Grantiella picta Painted 
Honeyeater 

 V Nomadic, occurring in low densities 
across most of NSW. Highest 
concentrations and almost all breeding 
occur on inland slopes of the Great 
Dividing Range. Inhabits Boree, Brigalow 
and Box Gum woodlands and Box-
Ironbark forests. Specialist forager on the 
fruits of mistletoes, preferably of the 
Amyema genus. Nests in outer tree 
canopy. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Preferred Box 
forest habitat absent 
from site. No 
mistletoe recorded in 
site. 

Negligible. Very small area 
of potential habitat would 
be impacted. 

Hamirostra 
melanosternon 

Black-
breasted 
Buzzard 

V  Sparsely distributed in areas of less than 
500mm rainfall, north from north-western 
NSW. Inhabits a range of inland habitats, 
especially along timbered watercourses 
which is the preferred breeding habitat. 
Also hunts over grasslands and sparsely 
timbered woodlands. Breeds from August 
to October near water in a tall tree.  

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Broadly suitable 
habitat present from 
site. 

Negligible. Very small area 
of potential habitat outside 
usual range would be 
impacted. 

Hieraaetus 
morphnoides 

Little Eagle V - Occurs throughout NSW except most 
densely forested parts of the Dividing 
Range escarpment. Occupies habitats 
rich in prey within open eucalypt forest, 
woodland or open woodland. Sheoak or 
acacia woodlands and riparian woodlands 
of interior NSW are also used. For nest 
sites it requires a tall living tree within a 
remnant patch, where pairs build a large 
stick nest in winter and lay in early spring. 

Previously recorded 
in the locality (OEH, 
2018).  

2 records in the 
locality. 

Low. Limited suitable 
habitat present from 
site. No nests 
observed within study 
area. 

Negligible. Potential 
foraging habitat would be 
removed. No breeding 
habitat likely to be 
impacted. Large areas of 
suitable habitat present in 
adjacent areas. 

Ixobrychus 
flavicollis 

Black Bittern V  Occurs from southern NSW to Cape York 
and the Kimberley, and southwest WA. 
Inhabits terrestrial and estuarine 
wetlands, generally in areas of permanent 

Previously recorded 
in the locality (OEH, 
2018).  

Low. Limited suitable 
habitat present from 
site. May occur in 

Negligible. Very small area 
of potential habitat would 
be impacted. Replacement 
of bridge unlikely to 
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Habitat association Nature of the record Likelihood of 
occurrence in the 
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Potential impact 

water and dense vegetation. May occur in 
flooded grassland, forest, woodland, 
rainforest and mangroves as long as 
there is permanent water. Roosts by day 
in trees or within reeds on the ground.  
Nests in branches overhanging water and 
breeds from December to March. 

1 record in the 
locality. 

adjacent Narara 
Creek. 

adversely affect important 
habitat. 

Lathamus 
discolor 

Swift Parrot E E,M Migratory, travelling to the mainland from 
March to October. Breeds in Tasmania 
from September to January. On the 
mainland, it mostly occurs in the 
southeast foraging on winter flowering 
eucalypts and lerps, with records of the 
species between Adelaide and Brisbane. 
Principal over-winter habitat is box-
ironbark communities on the inland 
slopes and plains. Eucalyptus robusta, 
Corymbia maculata and C. gummifera 
dominated coastal forests are also 
important habitat. 

Previously recorded 
in the locality (OEH, 
2018).  

2 records in the 
locality. 

Low. Preferred winter 
forage absent from 
the site. Limited 
Eucalyptus robusta 
and Corymbia 
gummifera is present. 
No breeding habitat 
present. 

Negligible. Very small area 
of potential foraging habitat 
would be impacted. 

Neophema 
pulchella 

Turquoise 
Parrot 

V  The Turquoise Parrot’s range extends 
from southern Queensland through to 
northern Victoria, from the coastal plains 
to the western slopes of the Great 
Dividing Range. It lives on the edges of 
eucalypt woodland adjoining clearings, 
timbered ridges and creeks in farmland. 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Suitable habitat 
present on the edge 
of eucalypt woodland 
in the north of the 
site. 

Negligible. Very small area 
of potential foraging habitat 
would be impacted. 

Ninox 
connivens 

Barking Owl V  Occurs from coast to inland slopes and 
plains, though is rare in dense, wet 
forests east of the Great Dividing Range 
and sparse in higher parts of the 
tablelands and in the arid zone.  Inhabits 

Previously recorded 
in the locality (OEH, 
2018).  

2 records in the 
locality. 

Moderate. Dense tall 
understorey suitable 
for roosting is present 
in the north of the 

Low. Potential foraging 
habitat would be removed. 
No breeding habitat likely 
to be impacted. Large 
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eucalypt woodlands, open forest, swamp 
woodlands, and, especially in inland 
areas, timber along watercourses. Roosts 
along creek lines in dense, tall 
understorey foliage (e.g. in Acacia and 
Casuarina), or dense eucalypt canopy. 
Nests in hollows of large, old eucalypts 
including Eucalyptus camaldulensis, 
Eucalyptus albens, Eucalyptus 
polyanthemos and Eucalyptus blakelyi. 
Birds and mammals important prey during 
breeding. Territories range from 30 to 200 
hectares.  

site. No breeding 
habitat present. 

areas of suitable habitat 
present in adjacent areas. 

Ninox strenua Powerful 
Owl  

V - Occurs from the coast to the western 
slopes. Solitary and sedentary species. 
Inhabits a range of habitats from 
woodland and open sclerophyll forest to 
tall open wet forest and rainforest.  
Prefers large tracts of vegetation.  Nests 
in large tree hollows (> 0.5 m deep), in 
large eucalypts (dbh 80-240 cm) that are 
at least 150 years old.  Pairs have high 
fidelity to a small number of hollow-
bearing nest trees and defend a large 
home range of 400 - 1,450 ha. Forages 
within open and closed woodlands as well 
as open areas. 

Previously recorded 
in the locality (OEH, 
2018).  

52 records in the 
locality. 

Moderate. May forage 
in the proposal site 
occasionally as part 
of a wider area of 
occupation. No 
breeding habitat is 
present in the study 
area. 

Low. Potential foraging 
habitat would be removed. 
No breeding habitat likely 
to be impacted. Large 
areas of suitable habitat 
present in adjacent areas. 

Numenius 
madagascarie
nsis 

Eastern 
Curlew 

 CE Within Australia, the species has a 
primarily coastal distribution. The species 
is found in all states, particularly the 
north, east, and south-east regions 
including Tasmania. Breeds in Russia 
and north-eastern China. Most commonly 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Suitable habitat 
is absent from the 
site. May occur in 
adjacent Narara 
Creek. 

Negligible. Very small area 
of low quality potential 
habitat would be indirectly 
impacted. 
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Potential impact 

associated with sheltered coasts, 
especially estuaries, bays, harbours, 
inlets and coastal lagoons, with large 
intertidal mudflats or sandflats, often with 
beds of seagrass. Occasionally, the 
species occurs on ocean beaches (often 
near estuaries), and coral reefs, rock 
platforms, or rocky islets. The birds are 
often recorded among saltmarsh and on 
mudflats fringed by mangroves, and 
sometimes use the mangroves. The birds 
are also found in saltworks and sewage 
farms. 

Petroica 
boodang 

Scarlet 
Robin 

V  In NSW, occurs from the coast to the 
inland slopes. After breeding, some 
Scarlet Robins disperse to the lower 
valleys and plains of the tablelands and 
slopes. Some birds may appear as far 
west as the eastern edges of the inland 
plains in autumn and winter. The Scarlet 
Robin lives in dry eucalypt forests and 
woodlands. The understorey is usually 
open and grassy with few scattered 
shrubs. 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Grassy 
woodland and 
abundant woody 
debris (an important 
component of its 
habitat) is absent 
from the site.  

Negligible. Very small area 
of low quality potential 
habitat would be impacted. 

Pomatostomus 
temporalis 
temporalis 

Grey-
crowned 
Babbler 
(eastern 
subspecies) 

 

V - In NSW, the eastern sub-species occurs 
on the western slopes of the Great 
Dividing Range, and on the western 
plains reaching as far as Louth and 
Balranald. It also occurs in woodlands in 
the Hunter Valley and in several locations 
on the north coast of NSW (OEH 2012). It 
may be extinct in the southern, central 
and New England tablelands. Inhabits 

Previously recorded 
in the locality (OEH, 
2018).  

2 records in the 
locality. 

None. Suitable 
habitat absent from 
site. 

None. 
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open Box-Gum Woodlands on the slopes, 
and Box-Cypress-pine and open Box 
Woodlands on alluvial plains (OEH 2012). 

Rostratula 
australis 

Australian 
Painted 
Snipe 

E E In NSW many records are from the 
Murray-Darling Basin including the Paroo 
wetlands, Lake Cowal, Macquarie 
Marshes, Fivebough Swamp and more 
recently, swamps near Balldale and 
Wanganella. Other important locations 
with recent records include wetlands on 
the Hawkesbury River and the Clarence 
and lower Hunter Valleys. Prefers fringes 
of swamps, dams and nearby marshy 
areas where there is a cover of grasses, 
lignum, low scrub or open timber. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. Suitable 
habitat absent from 
site. 

None. 

Tyto 
novaehollandi
ae 

Masked Owl  V - Occurs across NSW except NW corner. 
Most common on the coast. Inhabits dry 
eucalypt woodlands from sea level to 
1100 m. Roosts and breeds in large 
(>40cm) hollows and sometime caves in 
moist eucalypt forested gullies. Hunts 
along the edges of forests and roadsides. 
Home range between 500 ha and 1000 
ha. Prey mostly on terrestrial mammals 
but arboreal species may be taken.   

Previously recorded 
in the locality (OEH, 
2018).  

10 records in the 
locality. 

Low. May forage 
along roadside along 
the edge of forest in 
the north of the 
proposal site. 
Breeding habitat is 
absent.  

Negligible. A small area of 
potential foraging habitat 
would be removed. No 
breeding habitat likely to be 
impacted. Large areas of 
suitable habitat present in 
adjacent areas. 

Tyto 
tenebricosa 

Sooty Owl V - Occurs in the coastal, escarpment and 
tablelands regions of NSW. More 
common in the north and absent from the 
western tablelands and further west. 
Inhabits tall, moist eucalypt forests and 
rainforests, and are strongly associated 

Previously recorded 
in the locality (OEH, 
2018).  

48 records in the 
locality. 

Low. Sheltered gullies 
are absent from the 
site. No breeding 
habitat present. 

Negligible. A small area of 
potential foraging habitat 
would be removed. No 
breeding habitat likely to be 
impacted. Large areas of 
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with sheltered gullies, particularly those 
with tall rainforest understorey. Roosts in 
tree hollows, amongst dense foliage in 
gullies or in caves, recesses or ledges of 
cliffs or banks. Nest in large (>40cm wide, 
100cm deep) tree hollows in 
unlogged/unburnt gullies within 100m of 
streams or in caves. 

Limited foraging 
habitat 

suitable habitat present in 
adjacent areas. 

Mammals  

Cercartetus 
nanus 

Eastern 
Pygmy-
possum 

 

V - Occurs along the east coast of NSW, and 
inland to the Pillaga, Dubbo, Parkes and 
Wagga Wagga. Inhabits range of habitats 
from coastal heath and woodland though 
open and closed forests, subalpine heath 
and rainforest (Tulloch and Dickman 
1995). Inhabits rainforest, sclerophyll 
forests and heath. Banksia spp. and 
myrtaceous shrubs and trees are 
favoured food sources and nesting 
subject sites in drier habitats. Diet mostly 
pollen and nectar from Banksia spp., 
Eucalyptus spp., Callistemon spp. and 
insects (Ward and Turner 2008). Nests in 
hollows in trees, under the bark of 
Eucalypts, forks of tea-trees, abandoned 
bird nests and Xanthorrhoea bases (Ward 
and Turner 2008, Tulloch and Dickman 
2006). 

Previously recorded 
in the locality (OEH, 
2018).  

15 records in the 
locality. 

Low. Limited 
myrtaceous trees and 
shrubs present.  

Negligible. Small area of 
potential foraging and 
breeding habitat would be 
removed. 

Chalinolobus 
dwyeri 

Large-eared 
Pied Bat 

V V Occurs from the coast to the western 
slopes of the divide. Largest numbers of 
records from sandstone escarpment 
country in the Sydney Basin and Hunter 

Previously recorded 
in the locality (OEH, 
2018).  

Low. No breeding 
cave habitat is 
present on the site. 

Negligible. Small area of 
potential foraging habitat 
would be removed 
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Valley (Hoye and Schulz 2008). Roosts in 
caves and mines and most commonly 
recorded from dry sclerophyll forests and 
woodlands. An insectivorous species that 
flies over the canopy or along creek beds 
(Churchill 2008). In southern Sydney 
appears to be largely restricted to the 
interface between sandstone 
escarpments and fertile valleys. 

1 record in the 
locality. 

Dasyurus 
maculatus 

Spotted-
tailed Quoll 

V E Inhabits a range of environments 
including rainforest, open forest, 
woodland, coastal heath and inland 
riparian forest, from the sub-alpine zone 
to the coastline.  Den subject sites are in 
hollow-bearing trees, fallen logs, small 
caves, rock crevices, boulder fields and 
rocky-cliff faces. Females occupy home 
ranges of up to 750 ha and males up to 
3,500 ha, which are usually traversed 
along densely vegetated creek lines. 

Previously recorded 
in the locality (OEH, 
2018).  

35 records in the 
locality. 

Low. No den site 
habitat present within 
the site. May forage 
on the site on 
occasion.  

Negligible. Small area of 
potential foraging habitat 
would be removed 

Falsistrellus 
tasmaniensis 

 

Eastern 
False 
Pipistrelle 

V - Occurs on southeast coast and ranges. 
Prefers tall (>20m) and wet forest with 
dense understorey. Absent from small 
remnants, preferring continuous forest but 
can move through cleared landscapes 
and may forage in open areas. Roosts in 
hollow trunks of Eucalypts, underneath 
bark or in buildings.  Forages in gaps and 
spaces within forest, with large foraging 
range (12km foraging movements 
recorded) (Churchill 2008, Law et al 
2008). 

Previously recorded 
in the locality (OEH, 
2018).  

9 records in the 
locality. 

Low. Limited foraging 
habitat and roosting 
habitat is present 
within the site. 

Negligible. Small area of 
potential foraging and 
breeding habitat would be 
removed. Few local 
records. 
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Miniopterus 
australis 

Little  

Bentwing-bat 
 

 

V - Occurs from Cape York to Sydney. 
Inhabits rainforests, wet and dry 
sclerophyll forests, paperbark swamps 
and vine thickets. Only one maternity 
cave known in NSW, shared with Eastern 
Bentwing-bats at Willi Willi, near 
Kempsey. Outside breeding season 
roosts in caves, tunnels and mines and 
has been recorded in a tree hollow on 
one occasion. Forages for insects 
beneath the canopy of well-timbered 
habitats (Churchill 2008, Hoye and Hall 
2008). 

Previously recorded 
in the locality (OEH, 
2018).  

38 records in the 
locality. 

Known. Recorded in 
well-timbered habitat 
north of Dell Road 
and also within an 
unnamed tributary of 
Narara Creek.  

Moderate. Potential 
roosting habitat would be 
temporarily disturbed 
(bridge). Negligible impact 
on potential foraging 
habitat.  

Miniopterus 
schreibersii 
oceanensis 

Eastern 
Bentwing-
bat 

V  Generally occurs east of the Great 
Dividing Range along NSW coast 
(Churchill 2008). Inhabits various habitats 
from open grasslands to woodlands, wet 
and dry sclerophyll forests and rainforest. 
Essentially a cave bat but may also roost 
in road culverts, stormwater tunnels and 
other man-made structures. Only 4 
known maternity caves in NSW, near 
Wee Jasper, Bungonia, Kempsey and 
Texas. Females may travel hundreds of 
kilometres to the nearest maternal colony 
(Churchill 2008).  

Previously recorded 
in the locality (OEH, 
2018).  

34 records in the 
locality. 

Moderate. Probable 
Anabat recording in 
well-timbered habitat 
north of Dell Road. 
May also temporarily 
roost under the bridge 
to the south of the 
study area. 

Moderate. Potential 
roosting habitat would be 
temporarily disturbed 
(bridge). Negligible impact 
on potential foraging 
habitat.  

Mormopterus 
norfolkensis 

Eastern 
Freetail-bat 

V - Occurs in dry sclerophyll forest and 
woodland east of the Great Dividing 
Range. Forages in natural and artificial 
openings in vegetation, typically within a 
few kilometres of its roost. Roosts 
primarily in tree hollows but also recorded 

Previously recorded 
in the locality (OEH, 
2018).  

10 records in the 
locality. 

Known. Recorded 
within an unnamed 
tributary of Narara 
Creek. Limited 
potential foraging 
habitat in well-

Moderate. Potential 
roosting habitat would be 
removed (tree hollows). 
Negligible impact on 
potential foraging habitat.  
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from man-made structures or under bark 
(Churchill 2008). 

timbered habitat in 
the north of the site. 

Myotis 
macropus 

 

Large 
Footed 
Myotis 

 

V - Mainly coastal but may occur inland along 
large river systems. Usually associated 
with permanent waterways at low 
elevations in flat/undulating country, 
usually in vegetated areas. Forages over 
streams and watercourses feeding on fish 
and insects from the water surface. 
Roosts in a variety of habitats including 
caves, mine shafts, hollow-bearing trees, 
stormwater channels, buildings, under 
bridges and in dense foliage, typically in 
close proximity to water (Campbell 2011). 
Breeds November or December 
(Churchill 2008). 

Previously recorded 
in the locality (OEH, 
2018).  

12 records in the 
locality. 

Low. No drainage 
lines or timbered 
watercourses in the 
study area.  

Low. Potential foraging and 
roosting habitat would be 
removed as a result of the 
Narara Creek Road 
intersection upgrade. 

Petauroides 
volans 

Greater 
Glider 

 V The species is restricted to eastern 
Australia, from north QLD to central 
Victoria. This nocturnal marsupial lives in 
a variety of eucalypt-dominated habitats, 
ranging from low open forests on the 
coast to tall forests in the ranges and low 
woodland westwards of the Dividing 
Range. It feeds on eucalypt leaves and 
flowers. It uses large tree hollows in old, 
large trees.   

Previously recorded 
in the locality (OEH, 
2018).  

8 records in the 
locality. 

Moderate. Limited 
suitable breeding and 
foraging habitat 
present on the site. 
May also occur in 
connected native 
vegetation in the 
locality in the north-
west.  

Low. Potential foraging 
habitat would be removed. 
Few hollow-bearing trees in 
forested areas would be 
removed. Large areas of 
suitable habitat present in 
adjacent areas. 

Petaurus 
australis 

Yellow-
Bellied 
Glider 

V - Occurs along the east coast to the 
western slopes of the Great Dividing 
Range. Inhabits a variety of forest types 
but prefers tall mature eucalypt forest with 
high rainfall and rich soils. Relies on large 

Previously recorded 
in the locality (OEH, 
2018).  

8 records in the 
locality. 

Moderate Limited 
suitable breeding and 
foraging habitat 
present on the site. 
May also occur in 

Low. Potential foraging 
habitat would be removed. 
Few hollow-bearing trees in 
forested areas would be 
removed. Large areas of 
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hollow-bearing trees for shelter and 
nesting, with family groups of 2-6 typically 
denning together. In southern NSW its 
preferred habitat at low altitudes is moist 
gullies and creek flats in mature coastal 
forests. Mostly feeds on sap, nectar and 
honeydew. 

connected native 
vegetation in the 
locality in the north-
west. 

suitable habitat present in 
adjacent areas. 

Petaurus 
norfolcensis 

Squirrel 
Glider 

V  The species is widely though sparsely 
distributed in eastern Australia, from 
northern Queensland to western Victoria. 
Inhabits mature or old growth Box, Box-
Ironbark woodlands and River Red Gum 
forest west of the Great Dividing Range 
and Blackbutt-Bloodwood forest with 
heath understorey in coastal areas. 

Prefers mixed species stands with a 
shrub or Acacia midstorey. Required 
abundant tree hollows for refuge and den 
sites. 

Previously recorded 
in the locality (OEH, 
2018).  

9 records in the 
locality. 

Moderate. Limited 
foraging habitat 
present on the site 
due to the absence of 
a heathy midstorey. 
May occur in 
connected native 
vegetation in the 
locality in the north-
west. 

Low. Potential foraging 
habitat would be removed. 
Few hollow-bearing trees in 
forested areas would be 
removed. Large areas of 
suitable habitat present in 
adjacent areas. 

Petrogale 
penicillata 

Brush-tailed 
Rock-
wallaby 

E V Occurs from the Shoalhaven north to the 
Queensland border. Now mostly extinct 
west of the Great Dividing Range, except 
in the Warrumbungles and Mt Kaputar. 
Occurs on rocky escarpments, outcrops 
and cliffs with a preference for complex 
structures with fissures, caves and ledges 
facing north. Diet consists of vegetation in 
adjacent to rocky areas eating grasses 
and forbs as well as the foliage and fruits 
of shrubs and trees. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. No rocky 
escarpment habitat 
present. 

None. 
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Phascolarctos 
cinereus 

Koala V V Occurs from coast to inland slopes and 
plains. Restricted to areas of preferred 
feed trees in eucalypt woodlands and 
forests. Home range varies depending on 
habitat quality, from < 2 to several 
hundred hectares. 

Previously recorded 
in the locality (OEH, 
2018).  

7 records in the 
locality. 

Low. Only one food 
tree; Swamp 
Mahogany is present 
and is patchy 
throughout the 
construction footprint 
and mostly restricted 
to Swamp Forest to 
the north of the site. 
No koalas recorded 
despite targeted 
SPOT surveys in 
potential habitat. 

Negligible. Small area of 
potential foraging habitat 
would be removed from 
alongside the existing road. 

Potorous 
tridactylus 

Long-Nosed 
Potoroo 

V V Restricted to east of the Great Dividing 
Range, with annual rainfall >760 mm. 
Inhabits coastal heath and dry and wet 
sclerophyll forests. Requires relatively 
thick ground cover and appears restricted 
to areas of light and sandy soil (Johnston 
2008). Feeds on fungi, roots, tubers, 
insects and their larvae, and other soft-
bodied animals in the soil.   

Previously recorded 
in the locality (OEH, 
2018).  

3 records in the 
locality. 

Low. Limited suitable 
breeding and foraging 
habitat present on the 
site. May occur in 
connected native 
vegetation in the 
locality in the north-
west. 

Negligible. Small area of 
potential foraging habitat 
would be removed. 

Pseudomys 
novaehollandi
ae 

New Holland 
Mouse 

- V Occurs in disjunct, coastal populations 
from Tasmania to Queensland. In NSW 
inhabits a variety of coastal habitats 
including heathland, woodland, dry 
sclerophyll forest with a dense shrub 
layer and vegetated sand dunes (Wilson 
and Bradtke 1999). Populations may 
recolonise/ increase in size in 
regenerating native vegetation after 
wildfire, clearing and sandmining. 
Presence strongly correlated with 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Limited suitable 
breeding and foraging 
habitat present on the 
site with sparse shrub 
layer. May occur in 
connected native 
vegetation in the 
locality in the north-
west. 

Negligible. Small area of 
potential foraging habitat 
would be removed. 
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understorey vegetation density, and high 
floristic diversity in regenerating heath 
(Lock and Wilson 1999). 

Pseudomys 
gracilicaudatus 

Eastern 
Chestnut 
Mouse 

V - Mainly occurs north from the Hawkesbury 
from the coast to the eastern slopes of 
the Great Dividing Range. Isolated 
records from Jervis Bay. Typically 
inhabits heathland in dense wet heaths 
and swamps, but in the tropics and 
northern NSW occurs in grassy 
woodlands. Optimal habitat is young 
regenerating heathland (e.g. after fire), 
with dense understorey the most 
important characteristic (Fox 2008). 
Forages within an area of <0.5 ha. May 
nest above ground or in hollows.  

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Limited suitable 
breeding and foraging 
habitat present on the 
site with sparse shrub 
layer. May occur in 
connected native 
vegetation in the 
locality in the north-
west. 

Negligible. Small area of 
potential foraging habitat 
would be removed. 

Pteropus 
poliocephalus 

Grey-
headed 
Flying-fox  

V V Roosts in camps within 20 km of a regular 
food source, typically in gullies, close to 
water and in vegetation with a dense 
canopy.  Forages in subtropical and 
temperate rainforests, tall sclerophyll 
forests and woodlands, heaths, swamps 
and street trees, particularly in eucalypts, 
melaleucas and banksias. Highly mobile 
with movements largely determined by 
food availability (Eby and Law 2008). Will 
also forage in urban gardens and 
cultivated fruit crops. 

Previously recorded 
in the locality (OEH, 
2018).  

36 records in the 
locality. 

Known. Observed 
flying over the study 
area in two locations. 
Likely to forage in 
swamp forest, 
eucalypt woodland 
and roadside trees. 
No roosting camps 
occur within the study 
area. 

Low. Negligible impact on 
potential foraging habitat 
for this wide-ranging 
species.  



GHD | Manns Road Upgrade – Narara Creek Road Intersection, Narara, 22/19033 

Scientific 
Name 

Common 
Name 

BC/FM 
Act 

EPBC 
Act 

Habitat association Nature of the record Likelihood of 
occurrence in the 
proposal site 

Potential impact 

Saccolaimus 
flaviventris  

Yellow-
bellied 
Sheathtail-
bat 

V  Found throughout northern and eastern 
Australia. Habitat type ranges from 
eucalypt forests to open areas.   It roosts 
in groups of up to six in tree hollows and 
buildings. Will forage for insects in open 
and closed forests, in a wide range of 
habitat types. Breeding occurs from 
December to mid-march.  

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Small areas of 
foraging and roosting 
habitat is present. 
Has not been 
regularly recorded in 
the locality. 

Negligible. Small area of 
potential foraging and 
breeding habitat would be 
removed. 

Scoteanax 
rueppellii 

Greater 
Broad-nosed 
Bat 

 

V - Occurs on the east coast and Great 
Dividing Range. Inhabits a variety of 
habitats from woodland to wet and dry 
sclerophyll forests and rainforest, also 
remnant paddock trees and timber-lined 
creeks, typically below 500m asl. Forages 
in relatively uncluttered areas, using 
natural or man-made openings in denser 
habitats. Usually roosts in tree hollows or 
fissures but also under exfoliating bark or 
in the roofs of old buildings. Females 
congregate in maternal roosts in suitable 
hollow trees (Hoye and Richards 2008, 
Churchill 2008). 

Previously recorded 
in the locality (OEH, 
2018).  

6 records in the 
locality. 

Low. Small areas of 
foraging and roosting 
habitat is present. 
Has not been 
regularly recorded in 
the locality. 

Negligible. Small area of 
potential foraging and 
breeding habitat would be 
removed. 

Vespadelus 
troughtoni 

Eastern 
Cave Bat 

V  The Eastern Cave Bat is found in a broad 
band on both sides of the Great Dividing 
range from Cape York to Kempsey, with 
records from the New England 
Tablelands and the upper north coast of 
NSW. Very little is known about the 
biology of this uncommon species. A 
cave-roosting species that is usually 
found in dry open forest and woodland, 
near cliffs or rocky overhangs; has been 
recorded roosting in disused mine 

Previously recorded 
in the locality (OEH, 
2018).  

4 records in the 
locality. 

Low. Small areas of 
foraging habitat is 
present. Has not 
been regularly 
recorded in the 
locality and no 
breeding cave habitat 
is present in the study 
area. 

Negligible. Small area of 
potential foraging habitat 
would be removed. 
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workings, occasionally in colonies of up to 
500 individuals. Occasionally found along 
cliff-lines in wet eucalypt forest and 
rainforest.  

Frogs  

Heleioporus 
australiacus 

Giant 
Burrowing 
Frog 

V V Occurs along the coast and eastern 
slopes of the Great Dividing Range south 
from Wollemi National Park. Appears to 
exist as 2 populations with a 100km gap 
in records between Jervis Bay and Eden. 
Northern population occurs on sandy 
soils supporting heath, woodland or open 
forest. Breeds in ephemeral to 
intermittent streams with persistent pools. 
Only infrequently moves to breeding 
sites, most commonly found on ridges 
away from creeks, several hundred 
metres from water. 

Previously recorded 
in the locality (OEH, 
2018).  

46 records in the 
locality.  

Low. No suitable 
sandstone creeks and 
swamps present. May 
forage on occasion 
outside the breeding 
season. Has been 
recorded in 
vegetation connected 
to the proposal site in 
the north of the site. 

Negligible. Small area of 
potential foraging habitat 
would be removed. 

Litoria aurea Green and 
Golden Bell 
Frog 

E V Formerly occurred from Brunswick Heads 
to Victoria, but >80% populations now 
extinct. Inhabits marshes, natural and 
artificial freshwater to brackish wetlands, 
dams and in stream wetlands. Prefers 
sites containing cumbungi (Typha spp.) or 
spike rushes (Eleocharis spp.), which are 
unshaded and have a grassy area and/or 
rubble as shelter/refuge habitat nearby. 
Gambusia holbrooki is a key threat as 
they feed on Green and Golden Bell Frog 
eggs and tadpoles. 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Limited reed 
vegetation present in 
the site on Dell Road 
to the west. 

Negligible. Small area of 
potential foraging habitat 
would be removed. 
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Litoria 
brevipalmata 

Green-
thighed frog  

V  Exists in isolated localities from north of 
Wollongong to south-east Queensland. 
Occur in habitat ranging from rainforest 
and moist Eucalypt forests in QLD to dry 
eucalypt forest and heath in northern 
NSW, usually where surface water 
resides after rain. Breeding occurs after 
heavy rainfall in spring to autumn.  

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Limited foraging 
habitat and refuge 
habitat is present 
within the site. Not 
regularly recorded in 
the locality. 

Negligible. Small area of 
potential foraging habitat 
would be removed. 

Litoria 
littlejohni 

Littlejohn’s 
Tree Frog, 
Heath Frog 

V V Occurs on plateaus and eastern slopes of 
the Great Dividing Range south from 
Watagan State Forest. Occurs along 
permanent rocky streams with thick 
fringing vegetation associated with 
eucalypt woodlands and heaths among 
sandstone outcrops, hunting either in 
shrubs or on the ground. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. No rocky 
streams present in 
the site. 

None. 

Mixophyes 
balbus 

Stuttering 
Frog 

E V Occurs along the east coast of Australia. 
Found in rainforest and wet, tall, open 
forest. Shelter in deep leaf litter and thick 
understorey vegetation on the forest floor. 
Feeds on insects and smaller frogs, 
breeding in streams during summer after 
heavy rain. Within Sydney Basin the 
species is now confined to populations in 
the Watagan Mountains, the southern 
Blue Mountains and Macquarie Pass 
(White 2008a). The species does not 
occur in areas where the riparian 
vegetation has been disturbed or where 
there have been significant upstream 
human impacts (Mahony et al 1997). 

Previously recorded 
in the locality (OEH, 
2018). 

2 records in the 
locality.  

Low. Heavy leaf litter 
present on the site in 
the north however 
would not occur in the 
disturbed riparian 
vegetation to be 
removed. 

Negligible. Small area of 
potential foraging habitat 
would be removed. 
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Mixophyes 
iteratus 

Giant Barred 
Frog 

E E Occurs on the coast and ranges from 
south-eastern QLD to the Hawkesbury 
River in NSW, particularly in Coffs 
Harbour - Dorrigo area. Forage and live 
amongst deep, damp leaf litter in 
rainforest, moist eucalypt forest and 
nearby dry eucalypt forest. Breed in 
shallow, flowing rocky streams. Within 
Sydney Basin, confined to small 
populations in tall, wet forest in the 
Watagan Mountains north of the 
Hawkesbury and the lower Blue 
Mountains (White 2008b). 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Heavy leaf litter 
present on the site in 
the north however it 
does not contain 
rocky stream 
breeding habitat. 

Negligible. Small area of 
potential foraging habitat 
would be removed. No 
breeding habitat would be 
impacted. 

Pseudophryne 
australis 

Red-
crowned 
Toadlet 

V - Restricted to Sydney Basin, from Nowra 
to Pokolbin and west to Mt Victoria. 
Inhabits heathland and open woodland on 
Hawkesbury and Narrabeen Sandstones, 
within 100m of ridgelines. Breeds in 
ephemeral feeder creeks or flooded 
depressions, requiring unpolluted water 
between 5.5 and 6.5 pH. Shelters under 
rocks, amongst masses of dense 
vegetation or leaf litter. Populations 
restricted to immediate vicinity of 
breeding areas. 

Previously recorded 
in the locality (OEH, 
2018).  

79 records in the 
locality. 

Low. Limited suitable 
habitat present.   

Negligible. Small area of 
potential foraging and 
breeding habitat would be 
removed in a drainage line 
in the north and to the west 
of Manns Road. 

Reptiles  

Hoplocephalus 
bungaroides 

Broad-
headed 
Snake 

E V The Broad-headed Snake is largely 
confined to Triassic and Permian 
sandstones, including the Hawkesbury, 
Narrabeen and Shoalhaven groups, 
within the coast and ranges in an area 
within approximately 250 km of Sydney. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. Rocky 
outcrops are absent 
from the site. May 
occur adjacent to the 
study area where 
rocky outcrops are 

None. 
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Shelters in rock crevices and under flat 
sandstone rocks on exposed cliff edges 
during autumn, winter and spring. Moves 
from the sandstone rocks to shelters in 
hollows in large trees within 200 m of 
escarpments in summer. 

more prevalent in the 
north-west. 

Varanus 
rosenbergi 

Rosenberg's 
Goanna 

 

V - In NSW mainly occurs on the mid coast 
region from Wollemi NP to Nowra; the 
ACT and Goulburn regions and the 
South-west Slopes. Inhabits coastal 
heathlands, wet and dry sclerophyll 
forests, woodlands and mallee 
communities. Termite mounds are an 
important habitat feature: eggs are laid in 
the mounds in summer and incubate till 
spring, when the young dig themselves 
out. Young may return to the mound as a 
refuge for some months, while adults 
shelter in burrows dug under rocks or 
logs, or in rock crevices, hollow logs or 
even rabbit burrows (Sass 2008). 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. No termite 
mounds observed in 
the study area and 
limited foraging 
habitat is present. 

Negligible. Small area of 
potential foraging habitat 
would be removed. No 
breeding habitat would be 
impacted. 

Fish 

Epinephelus 
daemelii 

Black Rock 
cod 

 V Found in warm temperate/sub-tropical 
parts of south-western Pacific. Naturally 
occur along NSW Coast including Lord 
Howe Island. Adults generally found on 
rocky reefs. Juveniles found in coastal 
rock pools and around rocky shores in 
estuaries. (DPI 2013).  

 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. No rocky, reefs 
or rocky shore 
present in the site. 

None. 



GHD | Manns Road Upgrade – Narara Creek Road Intersection, Narara, 22/19033 

Scientific 
Name 

Common 
Name 

BC/FM 
Act 

EPBC 
Act 

Habitat association Nature of the record Likelihood of 
occurrence in the 
proposal site 

Potential impact 

Macquaria 
australasica 

Macquarie 
Perch 

 E Occurs in the upper reaches of the 
Lachlan, Murrumbidgee and Murray 
Rivers, and in parts of the Hawkesbury 
and Shoalhaven catchment areas. 
Inhabits river and lake habitats, especially 
the upper reaches of rivers and their 
tributaries. Requires clear water with 
deep, rocky holes and abundant cover 
(including aquatic vegetation, woody 
debris, large boulders and overhanging 
banks). Spawning occurs in spring and 
summer in shallow upland streams or 
flowing sections of river systems. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. Creeks in the 
site do not contain 
clear water or 
abundant cover 
required by this 
species. 

None. 

Prototroctes 
maraena 

Australian 
Grayling 

 V Occurs in coastal rivers and streams 
south from the Shoalhaven River. 
Inhabits estuarine waters and coastal 
seas as larvae/juveniles, and freshwater 
rivers and streams as adults. Most of their 
lives are spent in freshwater rivers and 
streams in cool, clear waters with a gravel 
substrate and alternating pool and riffle 
zones, however can also occur in turbid 
water. The species can penetrate well 
inland, being recorded over 100 km 
inland from the sea. (Backhouse et al 
2008). 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Outside known 
distribution.  

None. 

 

All information in this table is taken from NSW OEH and Commonwealth DoE Threatened Species profiles (OEH 2018, DotEE 2018) unless otherwise stated. The codes used in this 

table are: CE – critically endangered; E – endangered; V – vulnerable; EP – endangered population; CEEC – critically endangered ecological community; EEC – endangered 

ecological community, M- migratory, Ma – marine. 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of 
record 

Likelihood of 
occurrence in 
the proposal 
site 

Potential 
impact 

Migratory Birds  

Wetland species  

Actitis hypoleucos Common 
Sandpiper  

  M Found along the Australian coastline, and areas 
inland. When in Australia, the species is 
concentrated in Northern and Western Australia 
(Bakers et al, 1984). Habitat includes coastal and 
inland wetlands, with varying levels of salinity. Mostly 
found on muddy margins or rocky shores of mudflats. 
These margins are often narrow and steep.  

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May occur 
at adjacent 
Narara Creek. 

None. 

Charadrius bicinctus Double-banded 
Plover 

- M Found in both coastal and inland areas; eastern and 
southern Australia, mainly between the Tropic of 
Capricorn and western Eyre Peninsula, with 
occasional records in northern Queensland and 
Western Australia (Marchant & Higgins 1993). The 
greatest numbers are found in Tasmania and 
Victoria, but numbers diminish to the north and west 
of these regions (C.D.T. Minton, 2002 pers. comm.) 
Found on littoral, estuarine and fresh or saline 
terrestrial wetlands and also saltmarsh, grasslands 
and pasture. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May occur 
at adjacent 
Narara Creek. 

None. 

Gallinago hardwickii Latham's Snipe  M Occurs along the coast and west of the great dividing 
range. Non breeding visitor to Australia. Inhabit 
permanent and ephemeral wetlands up to 2000 m 
asl. Typically in open, freshwater wetlands with low, 
dense vegetation (incl. swamps, flooded grasslands 
and heathlands). Can also occur in saline/brackish 
habitats and in modified or artificial habitats close to 
human activity. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Low. Limited 
low dense 
emergent 
vegetation 
present within a 
drainage line at 
the site. 

Negligible. Small 
area of potential 
foraging habitat 
would be 
removed 
adjacent to Dell 
Road in Typha 
drainage line. 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of 
record 

Likelihood of 
occurrence in 
the proposal 
site 

Potential 
impact 

Gallinago megala Swinhoe’s Snipe  M Only few records exist for this species, although it 
has been seen in the north between the Kimberley 
Divide and Cape York Peninsula. During the non-
breeding season, the Swinhoe’s Snipe will occur on 
the edge of wetlands, grasslands and drier cultivated 
areas. In Australia specifically, the species occurs in 
dense clumps of grass and rushes around the edges 
of fresh and brackish water.  

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Low. Limited 
low dense 
emergent 
vegetation 
present within a 
drainage line at 
the site 

Negligible. Small 
area of potential 
foraging habitat 
would be 
removed 
adjacent to Dell 
Road in Typha 
drainage line. 

Gallinago stenura Pin-tailed Snipe  M Species distribution in Australia is not well known, 
but there are records of sighting from New South 
Wales, Western Australia and the Pilbara. During 
non-breeding periods, the species occurs on the 
edges of shallow freshwater swamps, ponds and 
lakes with grass/sedge cover.  

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Low. Limited 
low dense 
emergent 
vegetation 
present within 
drainage lines 
at the site 

Negligible. Small 
area of potential 
foraging habitat 
would be 
removed 
adjacent to Dell 
Road in Typha 
drainage line. 

Limosa lapponica Bar-tailed Godwit - M The Bar-tailed Godwit is found mainly in coastal 
habitats such as large intertidal sandflats, banks, 
mudflats, estuaries, inlets, harbours, coastal lagoons 
and bays. It is found often around beds of seagrass 
and, sometimes, in nearby saltmarsh. It has been 
sighted in coastal sewage farms and saltworks, 
saltlakes and brackish wetlands near coasts, sandy 
ocean beaches, rock platforms, and coral reef-flats. It 
is rarely found on inland wetlands or in areas of short 
grass, such as farmland, paddocks and airstrips, 
although it is commonly recorded in paddocks at 
some locations overseas (Marchant & Higgins 1993). 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May occur 
at adjacent 
Narara Creek. 

None. 

Numenius 
madagascariensis 

Eastern Curlew - M Occurs primarily along the coast; found in all states, 
particularly the north, east, and south-east regions 
including Tasmania; rarely recorded inland. 

Predicted to 
occur in the 

None. No 
mudflat habitat 
present in the 

None. 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of 
record 

Likelihood of 
occurrence in 
the proposal 
site 

Potential 
impact 

Associated with sheltered coasts, especially 
estuaries, bays, harbours, inlets and coastal lagoons, 
with large intertidal mudflats or sandflats, often with 
beds of seagrass. Often recorded among saltmarsh 
and on mudflats fringed by mangroves, and 
sometimes use the mangroves. The birds are also 
found in saltworks and sewage farms (Marchant & 
Higgins 1993).  

locality (DotEE, 
2018). 

site. May occur 
at adjacent 
Narara Creek. 

Numenius minutus Little Curlew, Little 
Whimbrel 

- M Recorded from inland Australia, and widespread but 
scattered records on the east coast; recorded on 
Lord Howe Island, Cocos-Keeling Island and 
Christmas Island (Higgins & Davies 1996). Prefers 
pools with bare dry mud (including mudbanks in 
shallow water) and they do not use pools if they are 
totally dry, flooded or heavily vegetated (Higgins & 
Davies 1996).Birds may also utilise grassy, open 
woodlands and on bare blacksoil plains, or on dry or 
recently burnt grasslands on floodplains, which may 
be without vegetation for hundreds of metres, and 
occasionally on mudflats when nearby grasslands 
are unburnt, or around swamps 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May occur 
at adjacent 
Narara Creek. 

None. 

Numenius phaeopus Whimbrel - M Migrant to Australia and New Zealand, with a 
primarily coastal distribution. There are also 
scattered inland records of Whimbrels in all regions. 
It is found in all states but is more common in the 
north. Often found on the intertidal mudflats of 
sheltered coasts. It is also found in harbours, 
lagoons, estuaries and river deltas, often those with 
mangroves, but also open, unvegetated mudflats. It 
is occasionally found on sandy or rocky beaches, on 
coral or rocky islets, or on intertidal reefs and 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May occur 
at adjacent 
Narara Creek. 

None. 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of 
record 

Likelihood of 
occurrence in 
the proposal 
site 

Potential 
impact 

platforms. It has been infrequently recorded using 
saline or brackish lakes near coastal areas 

Pandion haliaetus Osprey V M The species occurs in littoral and coastal habitats 
and terrestrial wetlands in tropical and temperate 
Australia, and offshore islands mostly found in 
coastal regions on cliffs, but also occur along rivers. 
Feeding requires expansive areas of open fresh, 
brackish or saline water. Occur sympatrically with the 
White-bellied Sea-eagle.  

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No nests 
observed within 
site. Foraging 
habitat present 
in adjacent 
Narara Creek. 

None. 

Pluvialis fulva Pacific Golden 
Plover 

- M Occurs along the east coast, especially along 
Queensland and New South Wales. Usually inhabits 
coastal habitats, though it occasionally occurs 
around inland wetlands. They are less often recorded 
in terrestrial habitats, usually wetlands such as fresh, 
brackish or saline lakes, billabongs, pools, swamps 
and wet claypans, especially those with muddy 
margins and often with submerged vegetation or 
short emergent grass. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
suitable habitat 
present. 

None. 

Tringa brevipes Grey-tailed Tattler P C,J,K Non-breeding visitor to Australia. In NSW occurs 
along the coast from the Queensland border south to 
Tilba Lake, and has been recorded as far south as 
Gippsland. In NSW it is recorded more frequently 
north of Sydney. Found on sheltered coasts with 
reefs and rock platforms or with intertidal mudflats. 
Inland records are rare. Forages in shallow water in 
intertidal areas. Usually roosts in the branches of 
mangroves or rocks which may be partly submerged. 
Also rarely recorded in dense shrubs, on driftwood or 
sand dunes. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No nests 
observed within 
site. Foraging 
habitat present 
in adjacent 
Narara Creek. 
Roosting 
habitat present 
in adjacent 
mangroves. 

None. 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of 
record 

Likelihood of 
occurrence in 
the proposal 
site 

Potential 
impact 

Tringa nebularia Common 
Greenshank  

 

 M This species has the widest national distribution than 
any other shorebird in Australia, as it occurs inland 
and on the coast throughout all states in Australia. 
The typical habitat for the common greenshank 
includes inland wetlands and sheltered coastal 
habitats. Coastal habitats with mudflats and 
saltmarsh, mangroves, or seagrass is favoured.  

Predicted to 
occur in the 
locality (DotEE, 
2018). 

None. No 
mudflat habitat 
present in the 
site. May occur 
at adjacent 
Narara Creek. 

None. 

Terrestrial species        

Cuculus optatus Oriental Cuckoo    M Oriental Cuckoos are winter visitors to Australia. 
Mainly seen in northern Australia, occasionally they 
are sighted as far south as Sydney. Also widespread 
in coastal Queensland with the odd vagrant records 
south to the Pilbara. The species prefers humid 
habitats such as monsoon forest, wet eucalypt forest, 
river margins and near mangroves (Snow & Perrin, 
1998). 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Moderate. 
Limited 
foraging habitat 
in wet eucalypt 
forest in the 
site. May also 
occur in 
adjacent 
mangroves in 
the study area. 

Negligible. Small 
area of potential 
foraging habitat 
would be 
removed. No 
breeding habitat 
would be 
impacted. 

Hirundapus 
caudacutus 

White-throated 
Needletail 

- M Recorded along NSW coast to the western slopes 
and occasionally from the inland plains. Breeds in 
northern hemisphere. Almost exclusively aerial while 
in Australia. Occur above most habitat types, but are 
more frequently recorded above more densely 
vegetated habitats (rainforest, open forest and 
heathland) than over woodland or treeless areas. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Low. May occur 
flying above 
site on 
occasion. 

None. 

Monarcha melanopsis Black-faced 
Monarch 

 M Summer breeding migrant to south-east. Occurs 
along the coast of NSW. Inhabits rainforests, 
eucalypt woodlands, coastal scrub and damp gullies. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Moderate. May 
inhabit eucalypt 
woodland in the 

Low. Small area 
of potential 
foraging and 
breeding habitat 
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It may be found in more open woodland when 
migrating (Birds Australia 2005). 

north of the 
site. 

would be 
removed.  

Monarcha trivirgatus Spectacled 
Monarch 

- M The Spectacled Monarch is found in coastal north-
eastern and eastern Australia, including coastal 
islands, from Cape York, Queensland to Port 
Stephens, New South Wales. It is much less 
common in the south. It prefers thick understorey in 
rainforests, wet gullies and waterside vegetation, as 
well as mangroves. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Moderate. 
Limited 
foraging habitat 
in wet eucalypt 
forest in the 
site. May also 
occur in 
adjacent 
mangroves in 
the study area. 

Low. Small area 
of potential 
foraging and 
breeding habitat 
would be 
removed.  

Motacilla flava Yellow Wagtail   Occurs in damp or wet habitats with low vegetation, 
from pastures, to marshes, wetlands and estuaries. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Low. Limited 
habitat present. 
Better habitat 
present 
adjacent to 
Narara Creek 

Negligible. Small 
area of potential 
foraging habitat 
would be 
removed. No 
breeding habitat 
would be 
impacted. 

Myiagra cyanoleuca Satin Flycatcher - M In NSW widespread on and east of the Great Divide, 
sparsely scattered on the western slopes, very 
occasional records on the western plains.  
Inhabit heavily vegetated gullies in eucalypt-
dominated forests and taller woodlands, often near 
wetlands and watercourses. On migration, occur in 
coastal forests, woodlands, mangroves and drier 
woodlands and open forests. Generally not in 
rainforests. 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Moderate. 
Limited 
foraging habitat 
in wet eucalypt 
forest in the 
site. May also 
occur in 
adjacent 
mangroves in 
the study area. 

Low. Small area 
of potential 
foraging habitat 
would be 
removed.  
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Rhipidura rufifrons Rufous Fantail - M Found along NSW coast and ranges. Inhabits 
rainforest, dense wet forests, swamp woodlands and 
mangroves. During migration, it may be found in 
more open habitats or urban areas (Birds Australia 
2008). 

Predicted to 
occur in the 
locality (DotEE, 
2018). 

Moderate. 
Limited 
foraging habitat 
in swamp forest 
in the site and 
also within 
street trees of 
Manns Road. 
May also occur 
in adjacent 
mangroves in 
the study area. 

Low. Small area 
of potential 
foraging habitat 
would be 
removed. 

 

All information in this table is taken from NSW OEH and Commonwealth Department of the Environment Threatened Species profiles (OEH 2018a, DotEE 2018a) unless otherwise 

stated. The codes used in this table are: CE – critically endangered; E – endangered; V – vulnerable; EP – endangered population; CEEC – critically endangered ecological 

community; EEC – endangered ecological community; M - migratory. 



Species list – Manns Road upgrade – Narara 
Creek Road intersection, Narara



Fauna species list  

Class Family  Scientific name Common 

name 

Exotic  BC 

status 

EPBC 

status 

Aves Artamidae 

Cracticus 
tibicen 

Australian 
Magpie    

  

Aves Cacatuidae 

Cacatua 
galerita 

Sulphur-
crested 
Cockatoo   

  

Aves Columbidae 

Ocyphaps 
lophotes 

Crested 
Pigeon   

  

Aves Corvidae 

Corvus 
coronoides 

Australian 
Raven   

  

Aves Corvidae 

Corvus 
coronoides 

Australian 
Raven   

  

Aves Megapodiidae 

Alectura 
lathami 

Australian 
Brush-turkey   

  

Aves Meliphagidae 

Manorina 
melanocephala Noisy Miner   

  

Aves Meliphagidae 

Manorina 
melanophrys Bell Miner   

  

Aves Meliphagidae 

Manorina 
melanocephala Noisy Miner   

  

Aves Monarchidae 

Grallina 
cyanoleuca Magpie-lark   

  

Aves Petroicidae 

Eopsaltria 
australis 

Eastern 
Yellow Robin   

  

Aves Psittacidae 

Trichoglossus 
haematodus 

Rainbow 
Lorikeet   

  

Aves Psittacidae 

Platycercus 
elegans 

Crimson 
Rosella   

  

Aves Sturnidae Sturnus tristis 
Common 
Myna * 

  

Aves Sturnidae Sturnus tristis 
Common 
Myna * 

  

Mammalia Canidae Vulpes vulpes Fox *   

Mammalia Vespertilionidae 
Miniopterus 
australis 

Little 
Bentwing-bat  

V  

Mammalia Macropodidae 

Wallabia 
bicolor 

Swamp 
Wallaby   

  

Mammalia Peramelidae 

Perameles 
nasuta 

Long-nosed 
Bandicoot   

  

Mammalia Phalangeridae 

Trichosurus 
vulpecula 

Common 
Brushtail 
Possum   
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Flora species list 

Family Scientific name Common name Exotic  BC 

status 

EPBC 

status 

Apocynaceae 
Araujia sericifera 

Moth Vine *   

Asteraceae 
Conyza bonariensis 

Flaxleaf Fleabane *   

Asteraceae 
Taraxacum officinale 

Dandelion *   

Bignoniaceae Jacaranda mimosifolia Jacaranda *   

Caryophyllaceae 
Paronychia brasiliana Chilean Whitlow 

Wort * 
  

Casuarinaceae 
Allocasuarina littoralis 

Black She-Oak    

Dennstaedtiaceae 
Pteridium esculentum 

Bracken    

Ericaceae 
Leucopogon 
juniperinus Prickly Beard-heath  

  

Fabaceae 
Senna pendula 

 *   

Fabaceae 
(Faboideae) 

Hardenbergia violacea 
False Sarsaparilla  

  

Fabaceae 
(Faboideae) 

Trifolium repens 
White Clover * 

  

Fabaceae 
(Mimosoideae) 

Acacia baileyana Cootamundra 
Wattle  

  

Fabaceae 
(Mimosoideae) 

Acacia irrorata 
Green Wattle  

  

Fabaceae 
(Mimosoideae) 

Acacia ulicifolia 
Prickly Moses  

  

Lauraceae 
Cassytha glabella 

    

Lomandraceae 
Lomandra longifolia Spiny-headed Mat-

rush  
  

Lomariopsidaceae 
Nephrolepis exaltata 

Fishbone Fern    

Malvaceae 
Sida rhombifolia 

Paddy's Lucerne *   

Myrtaceae 
Angophora floribunda 

Rough-barked Apple    

Myrtaceae 
Callistemon viminalis Weeping 

Bottlebrush  
  

Myrtaceae 
Eucalyptus pilularis 

Blackbutt    

Oleaceae 
Ligustrum lucidum 

Large-leaved Privet *   

Oleaceae 
Ligustrum sinense 

Small-leaved Privet *   

Phyllanthaceae 
Glochidion ferdinandi 

Cheese Tree    

Poaceae 
Cynodon dactylon 

Common Couch    
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Poaceae 
Imperata cylindrica 

Blady Grass    

Poaceae 
Paspalum dilatatum 

Paspalum *   

Poaceae 
Themeda australis 

Kangaroo Grass    

Proteaceae 
Banksia oblongifolia 

Fern-leaved Banksia    

Proteaceae 
Hakea dactyloides 

Finger Hakea    

Verbenaceae 
Lantana camara 

Lantana *   

Verbenaceae 
Verbena bonariensis 

Purpletop *   
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Assessments of significance – Manns Road 
upgrade - Narara Creek Road intersection, 
Narara
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Legislative requirement 

Potential effects of the proposal on threatened species, populations and ecological 

communities, or their habitat, have been assessed pursuant to Section 7.3 of the BC Act.  

An assessments of the likely significance of impacts has been prepared for the following biota 

listed under the BC Act: 

Threatened fauna species 

Eastern Freetail Bat (Mormopterus norfolkensis) 

Eastern Bentwing Bat 

Little Bentwing Bat 
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Non-hollow dependant microbats 

The Eastern Bentwing Bat is essentially a cave bat, but also utilises man-made habitats such 

as road culverts, storm-water tunnels and other man-made structures as roost sites outside the 

breeding season. Breeding takes place from October to April in a number of maternity caves 

that host up 100,000 females (Churchill, 2008). Maternity colonies are known from Wee Jasper, 

Bungonia, Willi-Willi, and Riverton (OEH 2018b). The Eastern Bentwing Bat is known from a 

variety of habitats along the east coast, including rainforest, wet and dry sclerophyll forest, 

monsoon forest, open woodland, paperbark forests and open grasslands. It also occurs in 

urban areas. In forested areas, it flies above the canopy to hunt, while in open grassland areas, 

flight may be within six metres of the ground. Moths form the major component of their diet 

(Churchill 2008). There are 33 records for the Eastern Bentwing Bat in the locality, and it was 

recorded during field survey. This species could use the forest area between Dell Road and 

Narara Creek Road to forage in. 

The Little Bentwing Bat has similar roosting and breeding habitat requirements to the Eastern 

Bentwing Bat and can often be found sharing the same roost and breeding site with this 

species. Maternity colonies are formed from August with young born in December (Churchill 

2008). Only 5 maternity sites have been recorded in Australia OEH 2018b). There are 36 

records for the Little Bentwing Bat in the locality and it was recorded during field survey. This 

species forage over densely vegetated habitats including dry sclerophyll forest.  
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Section 7.3 Assessment 

Eastern Bentwing Bat Little Bentwing Bat 

a) in the case of a threatened species, whether the proposed development or activity is likely to have an adverse effect on the life cycle of the species such that a 
viable local population of the species is likely to be placed at risk of extinction 

The Eastern Bentwing Bat, Little Bentwing Bat could potentially roost in the small hollows present in the forested areas between Dell Road and Narara Creek 
Road.  

There is no breeding habitat for the Eastern Bentwing Bat or Little Bentwing Bat 
in the study area.  
This species may forage on occasion in the study area. A probable call from the  
species was recorded north of Dell Road in a clearing within a forested area 
where it is likely to forage. The Eastern Bentwing Bat is known to forage over 
forested and cleared land. Extensive areas of foraging habitat are present in the 
surrounding locality to the west. The proposal would have negligible impact on 
the foraging habitat for this species. 
The proposal would widen the gap between stands of vegetation along Manns 
Road. This would not prevent this highly mobile species from travelling between 
foraging and roosting habitat. 
Given the mobility of the species, the lack of impact on specific breeding habitat, 
and the negligible impact on foraging habitat, the proposal is unlikely to have an 
adverse effect on the life cycle of this species such that a viable local population 
of these species is likely to be placed at risk of extinction. 

There is no breeding habitat for the Little Bentwing Bat in the study area.  

The species does forage in the study area. A definite call from this species was  
observed in a tributary leading to Narara Creek and also in a clearing within a 
forested area to the north of Dell Road.  

The Little Bentwing Bat is known to forage over well timbered areas including 
wet and dry sclerophyll forest and also Melaleuca Swamps. Extensive areas of 
foraging habitat are present in the surrounding locality to the west. The 
proposal would have negligible impact on the foraging habitat for this species. 

The proposal would widen the gap between stands of vegetation along Manns 
Road. This would not prevent this highly mobile species from travelling 
between foraging and roosting habitat. 

Given the mobility of the species, the lack of impact on specific breeding 
habitat, and the negligible impact on foraging habitat, the proposal is unlikely to 
have an adverse effect on the life cycle of this species such that a viable local 
population of these species is likely to be placed at risk of extinction. 

b) in the case of an endangered ecological community or critically endangered ecological community, whether the proposed development or activity: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence is likely to be placed at risk of extinction, or 

n/a 

(ii) is likely to substantially and adversely modify the composition of the ecological community such that its local occurrence is likely to be placed at risk of 
extinction 

n/a 

c) in relation to the habitat of a threatened species or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the proposed development or activity, and 

The proposal would remove up to 3.3 hectares of native vegetation and five hollow-bearing trees from alongside Manns Road. Extensive areas of native 
vegetation containing hollow-bearing trees are present in the study area including between Narara Creek and Manns Road in the north. The removal of vegetation 
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Section 7.3 Assessment 

Eastern Bentwing Bat Little Bentwing Bat 

along Manns Road would create a new edge and may result in additional edge effects which may modify the vegetation along the new edge. Given the existing 
edge effects, these additional impacts are likely to be minor. 

Demolition of the existing bridge could temporarily disrupt the roosting habitat of these species, and could result in mortality of individuals if present during 
demolition.  

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result of the proposed development or activity, and 

Fragmentation from existing roads, residential areas and industrial areas is already present. The proposal comprises removal of mainly narrow strips of vegetation 
from along the edges of the existing Manns Road. No areas of vegetation would become isolated as a result of the proposal, however the proposal would increase 
fragmentation in the locality to a small degree. The proposal would widen the gap between stands of vegetation along Manns Road. This would not prevent these 
highly mobile species from travelling between foraging and roosting habitat.  
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Section 7.3 Assessment 

Eastern Bentwing Bat Little Bentwing Bat 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of the species or ecological community in the locality 

The Eastern Bent-wing Bat breeds in caves, but may roost under the unnamed 
bridge on occasion. This bridge is likely to represent temporary diurnal roosting 
habitat for this species. It is unlikely to be important to this species as it has a 
limited number of cracks and fissures for this species to roost in. The demolition 
of the bridge may result in a temporary removal of roosting habitat, however this 
is likely to be replaced by the new bridge.  

Foraging habitat for this species is present in forested areas and cleared areas 
of the study area and it is likely that it would feed regularly in the study area, but 
would not depend solely on these foraging habitats. Given the presence of large 
areas of intact forest habitat in surrounding areas, and that habitat to be 
removed is located mostly along the edge of the existing Manns Road, the 
habitat to be removed is not considered important for this species in the locality. 

The Little Bentwing Bat may temporarily roost under the unnamed bridge which 
is to be replaced. The study area does not contain breeding habitat for the 
Little Bentwing Bat due to the absence of caves. 

 

This bridge is likely to represent temporary diurnal roosting habitat for this 
species. It is unlikely to be important to this species as it has a limited number 
of cracks and fissures for this species to roost in. The demolition of the bridge 
may result in a temporary removal of roosting habitat, however this is likely to 
be replaced by the new bridge. 

Foraging habitat for this species is present in well timbered areas including wet 
and dry sclerophyll forest and also Melaleuca Swamps of the study area and it 
is likely that it would feed regularly in the study area, but would not depend 
solely on these foraging habitats. Given the presence of large areas of intact 
forest habitat in surrounding areas, and that habitat to be removed is located 
mostly along the edge of the existing Manns Road, the habitat to be removed 
is not considered important for this species in the locality. 

d) whether the proposed development or activity is likely to have an adverse effect on any declared area of outstanding biodiversity value (either directly or 
indirectly), 

No declared areas of outstanding biodiversity value are locality in the study area or would be impacted by the Proposal. 
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Section 7.3 Assessment 

Eastern Bentwing Bat Little Bentwing Bat 

e) whether the proposed development or activity is part of a key threatening process or likely to increase the impact of a key threatening process 

The proposal will make a minor contribution to the following key threatening process: 

 Clearing of native vegetation. Up to 3.3 hectares of native vegetation would be removed by the proposal.  

 Loss of hollow-bearing trees – up to five hollow-bearing trees would be removed. 

 Loss of dead wood and dead trees – the proposal is likely to remove dead wood and dead trees. 

 The proposal has the potential to contribute to the following KTPs: 

 Infection of native plants by Phytophthora cinnamomi 

 Infection of amphibians with chytrid fungus 

 Mitigation measures are recommended to reduce the potential for the operation of these KTPs at the study area. 

Conclusion of Assessment of Significance for Eastern Bentwing Bat, Little Bentwing Bat and Southern Myotis 

 The proposal is highly unlikely to result in a significant impact on the 

Eastern Bentwing Bat pursuant to s.5A of the EP&A Act given: 

 No breeding habitat would be impacted 

 There would be a temporary loss of potential diurnal roosting habitat during 
demolition of the bridge. It is likely that similar habitat would be present under 
the new bridge 

 Up to 3.3 hectares of native vegetation that represents potential foraging 
habitat for these species would be removed 

 Large areas of habitat occur in the locality 

 No areas of habitat would become isolated 

 Indirect impacts would occur along an already modified and disturbed edge. 

The proposal is highly unlikely to result in a significant impact on the Eastern 
Bentwing Bat pursuant to s.5A of the EP&A Act given: 

 No breeding habitat would be impacted 

 There would be a temporary loss of potential diurnal roosting habitat during 
demolition of the bridge. It is likely that similar habitat would be present 
under the new bridge 

 Up to 3.3 hectares of native vegetation that represents potential foraging 
habitat for these species would be removed 

 Large areas of habitat occur in the locality 

 No areas of habitat would become isolated 

 Indirect impacts would occur along an already modified and disturbed edge. 

 



GHD | Manns Road Upgrade – Narara Creek Road Intersection, Narara, 22/19033 

Eastern Freetail Bat 

The Eastern Freetail Bat roosts in tree hollows (generally spouts of large mature trees). They have 

also been recorded roosting in buildings and under exfoliating bark. This species occurs in dry forests 

and woodlands where it shows a preference for foraging in open spaces in these habitats, as well as 

over waterways (Churchill, 2008). There are records of this species in the locality.  

Section 7.3 Assessment 

Eastern Freetail Bat 

a) in the case of a threatened species, whether the proposed development or activity is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the species is likely to 
be placed at risk of extinction 

The Eastern Freetail Bat may forage in open spaces in woodland and forest patches in the study area, as 
well as in mangroves. A definite call form this species was recorded in a tributary of Narara Creek in the 
study area.  

Native vegetation to be removed occurs as narrow strips along already highly modified and disturbed 
edges. Large areas of better quality habitat are present in adjacent areas including within Strickland State 
Forest and Brisbane Water National Park. The proposal would remove a negligible area of foraging habitat 
for these species. 

The proposal would remove up to five hollow bearing trees. These occur alongside the existing Manns 
road and are subject to high levels or disturbance, potentially making them less suitable for these species.  

The proposal would widen the gap between stands of vegetation along Manns Road. This would not 
prevent this highly mobile species from travelling between foraging and roosting habitat. 

Given the mobility of the species, the negligible impact on potential foraging habitat, and the location of 
hollow-bearing trees that would be removed adjacent to Manns Road, the proposal is unlikely to have an 
adverse effect on the life cycle of this species such that a viable local population of this species is likely to 
be placed at risk of extinction. 

b) in the case of an endangered ecological community or critically endangered ecological community, 
whether the proposed development or activity:  

(i) is likely to have an adverse effect on the extent of the ecological community such that its local 
occurrence is likely to be placed at risk of extinction, or 

n/a 

(ii) is likely to substantially and adversely modify the composition of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction 

n/a 

c) in relation to the habitat of a threatened species or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the proposed development 
or activity, and 

The proposal would remove up to 3.3 hectares of native vegetation and five hollow-bearing trees from 
alongside Manns Road. Extensive areas of native vegetation containing hollow-bearing trees are present 
in the study area including between Narara Creek and Manns Road in the north. The removal of 
vegetation along Manns Road would create a new edge and may result in additional edge effects which 
may modify the vegetation along the new edge. Given the existing edge effects, these additional impacts 
are likely to be minor. 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a 
result of the proposed development or activity, and 

Fragmentation from existing roads, residential areas and industrial areas is already present. The proposal 
comprises removal of mainly narrow strips of vegetation from along the edges of the existing Manns Road. 
No areas of vegetation would become isolated as a result of the proposal, however the proposal would 
increase fragmentation in the locality to a small degree. The proposal would widen the gap between 
stands of vegetation along Manns Road. This would not prevent this highly mobile species from travelling 
between foraging and roosting habitat.  
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Section 7.3 Assessment 

Eastern Freetail Bat 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival 
of the species or ecological community in the locality 

Foraging habitat for this species is present in forested areas (and cleared areas) of the study area and it is 
likely that they would feed regularly in the study area, but would not depend solely on these foraging 
habitats. This species could roost and breed in hollows in the study area and in the surrounding areas. 
Large areas of better quality habitat are present in adjacent areas including within Strickland State Forest 
and Brisbane Water National Park. Given the presence of large areas of intact forest habitat in 
surrounding areas, and that habitat to be removed is located mostly along the edge of Manns Road, the 
habitat to be removed is not considered important for this species in the locality 

d) whether the proposed development or activity is likely to have an adverse effect on any declared area of 
outstanding biodiversity value (either directly or indirectly), 

No declared areas of outstanding biodiversity value are locality in the study area or would be impacted by 
the Proposal. 

e) whether the proposed development or activity is part of a key threatening process or likely to increase 
the impact of a key threatening process 

The proposal will make a minor contribution to the following key threatening process: 

 Clearing of native vegetation. Up to 3.3 hectares of native vegetation would be removed by the 
proposal.  

 Loss of hollow-bearing trees – up to five hollow-bearing trees would be removed. 

 Loss of dead wood and dead trees – the proposal is likely to remove dead wood and dead trees. 

The proposal has the potential to contribute to the following KTPs: 

 Infection of native plants by Phytophthora cinnamomi. 

 Infection of amphibians with chytrid fungus. 

 Mitigation measures are recommended to reduce the potential for the operation of these KTPs at the 

study area. 

Conclusion of Assessment of Significance for Eastern Freetail Bat 

The proposal is highly unlikely to result in a significant impact on Eastern Freetail Bat pursuant to s.5A of 
the EP&A Act given: 

 Up to 3.3 hectares of native vegetation that represents potential foraging habitat for these species 
would be removed 

 Up to five hollow-bearing trees would be removed 

 Large areas of habitat including many hollow-bearing trees occur in the locality 

 No areas of habitat would become isolated 

 Indirect impacts would occur along an already modified and disturbed edge 
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Appendix C – Likelihood of occurrence of threatened 
and migratory biota, species list and assessments of 
significance for the Phase 2 remaining concept design 



Likelihood of occurrence table – Manns 

Road upgrade – Phase 2 remaining 

concept design  
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Threatened Biota Habitat Table 

Databases Searched 

Office of Environment and Heritage (OEH) (2018a) Threatened species profiles- threatened ecological 

communities known or predicted to occur within the Hunter CMA subregion. 

Department of the Environment and Energy (DotEE) (2018) EPBC PMST Online Search.  

Department of Primary Industries (DPI) (2018) Records viewer search for threatened and protected 

aquatic species (Google Earth) 

Office of Environment and Heritage (OEH) (2018b) NSW Wildlife Atlas Search - threatened species 

results within a 10 km buffer 

Note: Marine species which are restricted to marine environments only (such as whales, dolphins, 
sharks and seabirds) are excluded from the Likelihood of Occurrence Table as there is no marine 
habitat in the study area.  

Likelihood of Occurrence 

Matters considered in determining the likelihood of occurrence include: 

 Known natural distributions including prior records (database searches) and site survey results 

 Geological/ soil preferences 

 Specific habitat requirements (e.g. aquatic environs, seasonal nectar resources, tree hollows etc) 

 Climatic considerations (e.g. wet summers; snow fall) 

 Home range size and habitat dependence 

 Topographical preferences (e.g. coastal headlands, ridgetops, midslopes, gilgai, wetlands). 

The likelihood of occurrence scale is defined as follows: 

Likelihood of Occurrence Scale 

Scale Description 

Known Species known to occur within the site (e.g. breeding and foraging 
habitat; foraging habitat; movement corridors). Detected on or 
immediately adjacent to the site. 

High Presence of high value suitable habitat (e.g. breeding and foraging 
habitat; important movement corridors). Not detected. 

Moderate Presence of medium value suitable habitat (e.g. disturbed breeding 
conditions; constrained foraging habitat; movement corridors). Not 
detected. 

Low Presence of low value suitable habitat (e.g. disturbed conditions; 
isolated small habitat area; fragmented movement corridors). Not 
detected. 

None No suitable habitat or corridors linking suitable habitat present. Not 
detected. 



Threatened flora known or predicted from the locality, habitat associated and likelihood of occurrence. 

Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
study area 

Flora  

Acacia bynoeana Bynoe's Wattle E V Endemic to central eastern NSW, currently known 
from only 34 locations, many of only 1-5 plants. 
Grows mainly in heath/ dry sclerophyll forest on 
sandy soils, prefers open, sometimes slightly 
disturbed sites such as trail margins, road edges, 
and in recently burnt open patches. Flowers 
September to March, and fruit matures in 
November. 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely.  

No suitable habitat 
present within study 
area 

Acacia pubescens Downy Wattle V V Concentrated around the Bankstown-Fairfield-
Rookwood area and the Pitt Town area, with outliers 
occurring at Barden Ridge, Oakdale and Mountain 
Lagoon. Occurs in open woodland and forest, in a 
variety of plant communities, including Cooks 
River/Castlereagh Ironbark Forest, Shale/Gravel 
Transition Forest and Cumberland Plain Woodland. 
Flowers from August to October. 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely.  

No suitable habitat 
present within study 
area 

Asterolasia elegans  E E Occurs north of Sydney, in the Baulkham Hills, 
Hawkesbury and Hornsby LGAs, may also occur in 
the western part of Gosford LGA. Seven known 
populations. Occurs on Hawkesbury sandstone, 
commonly amongst rocky outcrops and boulders in 
sheltered forests on mid- to lower slopes and 
valleys. 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely.  

No suitable habitat 
present within study 
area 

Astrotricha crassifolia 

 

Thick-leaf Star-hair V V Occurs near Patonga (Gosford LGA), and in Royal 
NP and on the Woronora Plateau (Sutherland and 
Campbelltown LGAs). There is also a record from 
near Glen Davis (Lithgow LGA). Grows on dry 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely.  

No suitable habitat 
present within study 
area 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
study area 

ridgetops to 300 m altitude, associated with very rich 
heath, or dry sclerophyll woodland on sandstone.  

Baloskion longipes Dense Cord-rush V V Dense Cord-rush has been recorded from the 
Kanangra-Boyd area to the Southern Tablelands but 
all populations are small. Populations have been 
recorded in Blue Mountains National Park, 
Kanangra-Boyd National Park, Penrose State Forest 
(in Hanging Rock Swamp), Morton National Park 
(The Vines), the Clyde Mountain area and Ballalaba 
(south of Braidwood). 

The species is typically found in swamps or 
depressions in sandy alluvium sometimes growing 
with Spagnum moss. Baloskion longipes is also 
known from swails within tall forest, and in Black 
Gum (Eucalyptus aggregata) Woodland.  

Previously 
recorded in the 
locality (OEH, 
2018).  

2 records in the 
locality. Closest 
record located over 
three kilometres 
away from the study 
area. 

Low  

Marginal habitat 
present within area 
of swamp 
sclerophyll forest  

Caladenia tessellata  E V Occurs from Central Coast NSW to southern VIC. 
Mostly coastal but extends inland to Braidwood in 
southern NSW. In NSW grows in grassy dry 
sclerophyll woodland on clay loam or sandy soils, 
and less commonly in heathland on sandy loam 
soils (Duncan 2010). 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within study 
area 

Callistemon linearifolius Netted Bottle Brush V  Recorded from the Georges River to Hawkesbury 
River in the Sydney area, and north to the Nelson 
Bay area of NSW. Recorded in 2000 at Coalcliff in 
the northern Illawarra. For the Sydney area, recent 
records are limited to the Hornsby Plateau area near 
the Hawkesbury River. Grows in dry sclerophyll 
forest on the coast and adjacent ranges. 

Previously 
recorded in the 
locality (OEH, 
2018).  

3 records in the 

locality. Closest 
records located over 
two kilometres away 
from the study area. 

Unlikely 

Some suitable 
habitat present 
however this is a 
conspicuous 
species that would 
have been recorded 
if present within the 
study area.  



GHD | Manns Road Upgrade –Phase 2 remaining concept design,  22/19033 

Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
study area 

Cryptostylis hunteriana Leafless Tongue 
Orchid 

V V Occurs in coastal areas from East Gippsland to 
southern Queensland. Habitat preferences not well 
defined. The species is known form a range of 
communities including swamp heath and woodland. 
Larger populations typically occur in woodland 
dominated by Scribbly Gum, Silvertop Ash, Red 
Bloodwood and Black Sheoak. The species prefers 
open areas in the understorey and is often found in 
association with Cryptostylis subulata and 
Cryptostylis erecta. Soils include moist sands, moist 
to dry clay loam and occasionally in accumulated 
eucalypt leaves. Flowers November-February. 

Previously 
recorded in the 
locality (OEH, 
2018).  

1 record in the 
locality. Closest 
record located over 
two kilometres away 
from the study area. 

Unlikely 

No suitable habitat 
present within study 
area 

Cynanchum elegans White-flowered Wax-
plant 

 E Occurs from Gerroa (Illawarra) to Brunswick Heads and 
west to Merriwa in the upper Hunter. Most common near 
Kempsey. Usually occurs on the edge of dry rainforest or 
littoral rainforest, but also occurs in Coastal Banksia 
Scrub, open forest and woodland, and Melaleuca scrub. 
Soil and geology types are not limiting. 

Predicted to occur in 
the locality (DEE 
2018). 

Unlikely. No suitable 
habitat in the study 
area. 

Darwinia glaucophylla  V  Occurs between Gosford and the Hawkesbury River 
around Calga, Kariong and Mt Kariong. Known from 
approximately 15 sites, several within or near to 
Brisbane Waters NP and one within Popran NP. 
Occurs entirely within the Gosford Local 
Government Area of the Sydney Basin Bioregion. 
Occurs in sandy heath, scrub and woodlands often 
associated with sandstone rock platforms or near 
hanging swamps and friable sandstone shallow 
soils. 

Previously 
recorded in the 
locality (OEH, 
2018).  

228 record in the 

locality. Closest 
records located over 
a kilometre away 
from the study area. 

Unlikely  

No suitable habitat 
present within study 
area 

Dendrobium 
melaleucaphilum 

Spider Orchid   Distributed from coastal districts and nearby ranges, 
from QLD to the lower Blue Mountains in NSW. 
Grows on Melaleuca styphelioides, less common on 

Previously 
recorded in the 
locality (OEH, 
2018).  

Low  

Marginal habitat 
present within study 
area 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
study area 

rainforest trees or on rocks in coastal areas. Flowers 
from July to October.  

1 record in the 
locality. Closest 
records located over 
three kilometres 
away from the study 
area. 

Diuris bracteata    Extant populations known only from north-west of 
Gosford. Historically collected at Gladesville in N 
Sydney. Grows in dry sclerophyll forest and 
woodland with a grassy understorey. 

Previously 
recorded in the 
locality (OEH, 
2018).  

1 record in the 
locality. Closest 
record located over 
eight kilometres 
away from the study 
area. 

Low 

Marginal habitat 
present within study 
area 

Epacris purpurascens 
var. purpurascens 

 V  Occurs from Gosford in the north, Narrabeen in the 
east, Silverdale in the west and Avon Dam vicinity in 
the South. Grows in a range of sclerophyll forest, 
scrubs and swamps, most of which have a strong 
shale soil influence. 

Previously 
recorded in the 
locality (OEH, 
2018).  

2 records in the 
locality. Closest 
records located 
under two 
kilometres to away 
from the study area. 

Unlikely  

No suitable habitat 
present within study 
area 

Eucalyptus camfieldii 

 

Camfield’s 
Stringybark 

V V Occurs from Raymond Terrace to Waterfall, with 
populations known from Norah Head (Tuggerah 
Lakes), Peats Ridge, Mt Colah, Elvina Bay Trail 
(West Head), Terrey Hills, Killara, North Head, 
Menai and the Royal NP. Occurs in exposed 

Previously 
recorded in the 
locality (OEH, 
2018).  

Unlikely 

No suitable habitat 
present within study 
area 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
study area 

situations on sandstone plateaus, ridges and slopes 
near the coast, often on the boundary of tall coastal 
heaths or low open woodland. It grows in shallow 
sandy soils overlying Hawkesbury sandstone. 

3 records in the 
locality. Closest 
records located over 
two kilometres away 
from the study area. 

Eucalyptus glaucina Slaty Red Gum V V Distributed along the North coast of NSW. Occurs in 
grassy woodland and dry eucalypt forest. Prefers 
deep, moderately fertile and well-watered soils. 
Flowers from August to December. 

Previously 
recorded in the 
locality (OEH, 
2018).  

1 record in the 
locality. Closest 
records located over 
one kilometre away 
from the study area. 

Unlikely 

No suitable habitat 
present within study 
area 

Genoplesium baueri Yellow Gnat-orchid E E The species has been recorded from locations 
between Ulladulla and Port Stephens. Currently the 
species is known from just over 200 plants across 
13 sites. The species has been recorded at 
locations now likely to be within the following 
conservation reserves: Berowra Valley Regional 
Park, Royal National Park and Lane Cove National 
Park. May occur in the Woronora, O’Hares, 
Metropolitan and Warragamba Catchments. 

Grows in sparse sclerophyll forest and moss 
gardens over sandstone. 

Predicted to occur 
in the locality (DEE, 
2018). 

Unlikely 

No suitable habitat 
present within study 
area 

Grevillea shiressii  V V Two populations occur, both within the Gosford 
LGA. One occurs near Gosford, on tributaries of the 
lower Hawkesbury River north of Sydney (Mooney 
Mooney Creek and Mullet Creek). There is also a 
naturalised population at Newcastle. Grows along 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Low 

Some marginal 
habitat present 
along unnamed 
drainage line in 
south of study area, 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
study area 

creek banks in wet sclerophyll forest with a moist 
understorey in alluvial sandy or loamy soils. 

however not 
recorded during field 
surveys and not 
previously recorded 
in locality. 

Haloragis exalata 
subsp. exalata 

Wingless Raspwort, 
Square Raspwort 

V 

 

V Square Raspwort occurs in 4 widely scattered 
localities in eastern NSW. It is disjunctly distributed 
in the Central Coast, South Coast and North 
Western Slopes botanical subdivisions of NSW. 
Square Raspwort appears to require protected and 
shaded damp situations in riparian habitats. Flowers 
from November to January 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Moderate 

Suitable habitat 
present along 
unnamed drainage 
line in south of study 
area, however no 
previous records in 
locality. 

Hibbertia procumbens Spreading Guinea 
Flower 

E  Known from several locations on the Central Coast, 
in the Gosford and Wyong LGAs. These populations 
are at Bumble Hill near Yarramalong in Wyong LGA; 
Kulnura, Strickland State Forest, Mangrove 
Mountain, Somersby, Calga/Mt White and Peats 
Ridge in the Gosford LGA; and near Mogo Creek to 
the west of Mangrove Creek Dam. It has been 
recorded in four conservation reserves: Yengo, 
Popran and Brisbane Water National Parks and the 
non-production Strickland State Forest. Majority of 
known populations occur within Banksia ericifolia–
Angophora hispida–Allocasuarina distyla 
scrub/heath on skeletal sandy soils. May also be 
found associated with 'hanging swamp' vegetation 
communities on sandy deposits. 

Previously 
recorded in the 
locality (OEH, 
2018).  

387 records in the 

locality. Closest 
records located 
under a kilometre to 
the west of the study 
area.  

Unlikely 

No suitable habitat 
present within study 
area 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
study area 

Lindsaea fraseri Fraser’s Screw Fern   New South Wales distribution is only known in two 
areas in northern New South Wales near the Tweed 
coast and Grafton. Occurs in northern and southeast 
Queensland. Grows in swamp forest or open 
eucalypt forest on poorly drained, infertile soils 
amongst a ferny understorey.  

Previously 
recorded in the 
locality (OEH, 
2018).  

1 record in the 
locality. Closest 
records located over 
a kilometre away 
from the study area. 

Unlikely 

No suitable habitat 
present within study 
area 

Melaleuca biconvexa 

 

Biconvex Paperbark V V Scattered, disjunct populations in coastal areas from 
Jervis Bay to Port Macquarie, with most populations 
in the Gosford-Wyong areas. Grows in damp places, 
often near streams or low-lying areas on alluvial 
soils of low slopes or sheltered aspects. 

Previously 
recorded in the 
locality (OEH, 
2018).  

97 records in the 
locality. Closest 
record located over 
300 metres away 
from the study area. 

Present  

Recorded within 
study area on both 
eastern and 
westerns sides of 
the Dell 
Road/Manns Road 
intersection 

Melaleuca deanei Deane’s Melaleuca V V Occurs in two distinct areas, in the Ku-ring-
gai/Berowra and Holsworthy/Wedderburn areas 
respectively. There are also more isolated 
occurrences at Springwood (in the Blue Mountains), 
Wollemi National Park, Yalwal (west of Nowra) and 
Central Coast (Hawkesbury River) areas. The 
species grows in heath on sandstone 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within study 
area 

Micromyrtus blakelyi  V V Restricted to areas near the Hawkesbury River, 
north of Sydney. Distribution extends from north of 
Maroota in the north, to Cowan in the south. All 
known populations occur within the Baulkham Hills 
and Hornsby LGAs. Typically occurs within 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within study 
area 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of record Likelihood of 
occurrence in the 
study area 

heathlands in shallow sandy soil in cracks and 
depressions of sandstone rock platforms. 

Pelargonium sp. 
striatellum  

(G.W. Carr 10345) 

Omeo Stork’s-bill E E Omeo Storksbill Pelargonium sp. (G.W. Carr 
10345), syn. P. striatellum, is a tufted perennial forb 
known from only 3 locations in NSW, with two on 
lake-beds on the basalt plains of the Monaro and 
one at Lake Bathurst. It has a narrow habitat that is 
usually just above the high-water level of irregularly 
inundated or ephemeral lakes, in the transition zone 
between surrounding grasslands or pasture and the 
wetland or aquatic communities. 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within study 
area 

Persoonia hirsuta Hairy Geebung   Occurs within the Blue Mountains, Southern 
Highlands and Sydney coastal regions from Hilltop 
to Glen Davis and Royal NP to Gosford. Population 
within the Hills Shire particularly important due to 
high density of plants. Grows on sandy soils in dry 
sclerophyll open forest, woodland and heath on 
sandstone up to 600 m above sea level.  

Previously 
recorded in the 
locality (OEH, 
2018).  

1 records in the 

locality. Closest 
records located over 
three kilometres 
away from the study 
area. 

Unlikely 

No suitable habitat 
present within study 
area 

Pimelea curviflora var. 
curviflora 

 V V Confined to area between north Sydney in the south 
and Maroota in the north-west. Former range 
extended to Parramatta River including Five Dock, 
Bellevue Hill and Manly. Grows on shaly/lateritic 
soils over sandstone and shale/sandstone transition 
soils on ridgetops and upper slopes amongst 
woodlands. Often grows amongst dense grasses 
and sedges. Flowers October to May.  

Predicted to occur 
in the locality 
(DEE, 2018). 

Unlikely 

No suitable habitat 
present within study 
area 
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Prostanthera askania 

 

Tranquillity Mintbush E E Occurs over a very restricted geographic range - 
less than 12 km- in the upper reaches of creeks that 
flow into Tuggerah Lake or Brisbane Water within 
the Wyong and Gosford LGAs.  

Occurs adjacent to, but not immediately in, drainage 
lines on flat to moderately steep slopes formed on 
Narrabeen sandstone and alluvial soils derived from 
it. Occurs in moist sclerophyll forest and warm 
temperate rainforest communities with a mesic 
understorey. Associated with Sydney Blue Gum 
Eucalyptus saligna and Turpentine Syncarpia 
glomulifera. 

Previously 
recorded in the 
locality (OEH, 
2018).  

101 records in the 
locality. Closest 
records located over 
three kilometres 
away from the study 
area. 

Moderate 

Marginal habitat 
present within 
coastal Narrabeen 
forest and margins 
swamp sclerophyll 
forest vegetation. 
No individuals 
observed during 
surveys. 

Prostanthera junonis Somersby Mintbush E E Restricted to nine populations within the Somersby 
Plateau in Gosford/Wyong LGAs. Grows on gently 
undulating country on Hawkesbury Sandstone. 
Inhabits open forest, low woodland and open scrub, 
in disturbed and undisturbed sites. Predominately 
found in low woodland dominated by Eucalyptus 
haemastoma and associated ecotone areas (NSW 
NPWS 2000). 

Previously 
recorded in the 
locality (OEH, 
2018).  

314 records in the 
locality. Closest 
records located over 
a kilometre away 
from the study area. 

Unlikely 

No suitable habitat 
present within study 
area 

Rhizanthella slateri Eastern 
Underground Orchid 

V E The species grows in eucalypt forest but no 
informative assessment of the likely preferred 
habitat for the species is available (OEH 2018). 
Currently known only from 10 locations, including 
near Bulahdelah, the Watagan Mountains, the Blue 
Mountains, Wiseman's Ferry area, Agnes Banks and 
near Nowra. Flowers during October and November 
(Harden 1993). 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Low 

Not previously 
recorded in locality.  
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Rutidosis heterogama Heath Wrinklewort  V Distributed on the North Coast and Northern 
Tablelands of NSW. Mostly inhabits 
heathland/sedgeland within shrubby open forest and 
woodland, and is often recorded in disturbed areas 
along a road. Distributed with the EPBC listed 
threatened ecological community White Box- Yellow 
Box- Blakely's red Gum Grassy Woodland and 
Derived Native Grassland (TSSC, 2008c). 

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within study 
area 

Syzygium paniculatum 

 

Magenta Lilly Pilly V V Occurs in a narrow coastal strip from Bulahdelah to 
Conjola State Forest. Grows in rainforest on sandy 
soils or stabilised Quaternary sand dunes at low 
altitudes in coastal areas, often in remnant littoral or 
gallery rainforests. 

Previously 
recorded in the 
locality (OEH, 
2018).  

14 records in the 
locality. Closest 
records located 
under 300 metres 
away from the study 
area. 

Unlikely 

No suitable habitat 
present within study 
area 

Tetratheca glandulosa  V V Restricted to The Hills, Gosford, Hawkesbury, 
Hornsby, Ku-ring-gai, Pittwater, Ryde, Warringah, 
and Wyong LGAs. Associated with shale-sandstone 
transition habitat (shale-cappings over sandstone). 
Occupies ridgetops, upper-slopes and to a lesser 
extent mid-slope sandstone benches. Soils 
generally shallow, yellow, clayey/sandy loam, 
commonly with lateritic fragments. Vegetation varies 
from heath to open forest and is broadly equivalent 
to Sydney Sandstone Ridgetop Woodland 
community. 

Previously 
recorded in the 
locality (OEH, 
2018).  

4 records in the 
locality. Closest 
records located over 
two kilometres away 
from the study area. 

Unlikely 

No suitable habitat 
present within study 
area 
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Tetratheca juncea Black-eyed Susan V V Regarded as extinct within the Sydney area, current 
range from Wyong north to Bulahdelah and inland 
50 km to edge of Sugarloaf Range. Occurs 
predominately in areas of over 1000 mm annual 
rainfall, within dry sclerophyll forest, and sometimes 
heath and moist forest, with a preference for Coastal 
Plains Smooth-barked Apple Woodland and Coastal 
Plains Scribbly Gum Woodland. 

Previously 
recorded in the 
locality (OEH, 
2018).  

1 record in the 
locality. Closest 
records located over 
four kilometres away 
from the study area. 

Unlikely 

No suitable habitat 
present within study 
area 

Thesium australe Austral Toadflax  V Found in small, scattered populations along the east 
coast, northern and southern tablelands. Occurs in 
grassland or grassy woodland, and is often found in 
association with Kangaroo Grass (Themeda 
australis).  

Predicted to occur 
in the locality 
(DotEE, 2018). 

Unlikely 

No suitable habitat 
present within study 
area 

 

  



Threatened fauna known or predicted from the locality, habitat association and likelihood of occurrence in the study area 

Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat association Nature of the 
record 

Likelihood of occurrence in the 
study area 

Potential impact 

Fauna  

Birds   

Anthochaera phrygia Regent Honeyeater CE CE In NSW confined to two known breeding areas: the Capertee Valley 
and Bundarra-Barraba region. Non-breeding flocks occasionally 
seen in coastal areas foraging in flowering Spotted Gum and 
Swamp Mahogany forests, presumably in response to drought. 
Inhabits dry open forest and woodlands, particularly Box-Ironbark 
woodland and riparian forests of River Sheoak, with an abundance 
of mature trees, high canopy cover and abundance of mistletoes. 

Previously recorded 
in the locality (OEH, 
2018).  

4 records in the 
locality. 

Low. Breeding habitat absent from 
site. Potential foraging habitat 
present within Swamp Mahogany 
forests to the north of Dell Road 
only. 

Low. Small area of potential 
foraging habitat would be 
removed. No breeding habitat 
present. 

Botaurus poiciloptilus Australasian Bittern E E Widespread but uncommon over most NSW except the northwest. 
Favours permanent freshwater wetlands with tall dense reedbeds 
particularly Typha spp. and Eleocharis spp., with adjacent shallow, 
open water for foraging. Roosts during the day amongst dense 
reeds or rushes and feeds mainly at night on frogs, fish, yabbies, 
spiders, insects and snails. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. Suitable habitat absent 
from site. No freshwater wetland 
present in study area. 

None. 

Burhinus grallarius Bush Stone-curlew E  Found throughout Australia except for the central southern coast 
and inland, the far south-east corner, and Tasmania. Only in 
northern Australia is it still common however and in the south-east it 
is either rare or extinct throughout its former range. Inhabits open 
forests and woodlands with a sparse grassy ground layer and fallen 
timber. 

Previously recorded 
in the locality (OEH, 
2018).  

18 records in the 
locality. 

High. Suitable open forest habitat 
with sparse grassy groundlayer is 
present in the north of the 
construction footprint. Two records 
within construction footprint as late 
as 2011. 

Moderate. Potential foraging and 
breeding habitat would be 
removed. Large areas of suitable 
habitat present in adjacent areas. 

Calidris canutus  Red Knot  E Breeds in N Hemisphere. Occurs in coastal areas around Australia, 
with important sites in VIC, SA, WA, NT and Qld. Mainly inhabits 
intertidal mudflats, sandflats and sandy beaches. Occasionally seen 
in terrestrial saline wetlands but rarely in freshwater wetlands. 
Forage in soft substrates in intertidal areas. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Limited habitat in adjacent 
Narara Creek. 

Negligible. Very small area of low 
quality potential habitat would be 
indirectly impacted. 

Calidris ferruginea Curlew Sandpiper  E Breeds in N Hemisphere. In Australia generally occupies littoral and 
estuarine habitats. In NSW mainly found in intertidal mudflats on 
sheltered coasts. Roosts on beaches, spits or islands on the 
coast/in wetlands, or in saltmarsh on rocky shores. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Limited habitat in adjacent 
Narara Creek. 

Negligible. Very small area of 
potential habitat would be 
indirectly impacted 

Callocephalon fimbriatum Gang-gang Cockatoo 

 

V - Restricted to SE coast and highlands south from the Hunter Valley. 
Spends summer in tall mountain forests and woodlands, usually 
heavily timbered and mature wet sclerophyll forests. Winters at 
lower altitudes in drier more open eucalypt forest and woodlands, 
particularly in coastal areas. Nests in summer in large tree hollows, 
often close to water, usually in tall mature sclerophyll forests with a 
dense understorey, and occasionally in coastal forests. Feeds on 
seeds, particularly Eucalyptus and Acacia, also berries, fruit and 
insects (Higgins 1999). 

Previously recorded 
in the locality (OEH, 
2018).  

7 records in the 
locality. 

Moderate. Limited suitable habitat 
present at the site. May forage in 
the wider study area particular 
where it is connected to larger 
patches of intact native vegetation. 
No breeding habitat. 

Low. Potential foraging habitat 
would be removed. No breeding 
habitat likely to be impacted. Large 
areas of suitable habitat present in 
adjacent areas. Few local records. 

 

Calyptorhynchus lathami Glossy Black-Cockatoo V - Widespread but uncommon from coast to southern tablelands and 
central western plains. Feeds almost exclusively on the seeds of 
Allocasuarina species. Prefers woodland and open forests, rarely 
away from Allocasuarina. Roost in leafy canopy trees, preferably 
eucalypts, usually <1 km from feeding site. Nests in large (approx. 
20 cm) hollows in trees, stumps or limbs, usually in Eucalypts 
(Higgins 1999). 

Previously recorded 
in the locality (OEH, 
2018).  

53 records in the 
locality. 

Moderate. Limited suitable habitat 
present at the site. Black Sheoak 
present in woodland in the north of 
the construction footprint. No 
breeding habitat. 

Negligible. Very small area of low 
quality potential habitat would be 
impacted. 
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Daphoenositta 
chrysoptera 

Varied Sittella V - Sedentary, occurs across NSW from the coast to the far west. 
Inhabits eucalypt forests and woodlands, especially rough-barked 
species and mature smooth-barked gums with dead branches, 
mallee and Acacia woodland. Sensitive to habitat isolation and loss 
of structural complexity, and adversely affected by dominance of 
Noisy Miners. Cleared agricultural land is potentially a barrier to 
movement. Builds a cup-shaped nest of plant fibres and cobwebs in 
an upright tree fork high in the living tree canopy, and often re-uses 
the same fork or tree in successive years. 

Previously recorded 
in the locality (OEH, 
2018).  

6 records in the 
locality. 

Moderate. Suitable habitat 
present west of Manns Road in the 
north of the construction footprint. 

Low. Potential foraging habitat 
would be removed. No breeding 
habitat likely to be impacted. Large 
areas of suitable habitat present in 
adjacent areas. Few local records. 

Dasyornis brachypterus Eastern Bristlebird E E Occurs in three disjunct areas of south-eastern Australia: southern 
Queensland/northern NSW, the Illawarra Region and in the vicinity 
of the NSW/Victorian border. Habitat characterised by dense, low 
vegetation including heath and open woodland with a heathy 
understorey. The fire history of habitat is important, and the 
Illawarra and southern populations reach maximum densities in 
habitat that have not been burnt for over 15 years. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Suitable habitat absent from 
site. No heathy understorey 
present. 

Negligible. Very small area of low 
quality potential habitat would be 
indirectly impacted in study area. 

Glossopsitta pusilla  

 

Little Lorikeet 

 

V - Occurs from coast to western slopes of the Great Dividing Range. 
Inhabits dry, open eucalypt forests and woodlands. Occurrence is 
positively associated with patch size, and with components of 
habitat complexity including canopy cover, shrub cover, ground 
cover, logs, fallen branches and litter. Feed primarily on profusely-
flowering eucalypts and a variety of other species including 
melaleucas and mistletoes. On the western slopes and tablelands 
Eucalyptus albens and E. melliodora are particularly important food 
sources for pollen and nectar respectively. Mostly nests in small 
(opening approx. 3 cm) hollows in living, smooth-barked eucalypts, 
especially Eucalyptus viminalis, E. blakelyi and E. dealbata. Most 
breeding records are from the western slopes. 

Previously recorded 
in the locality (OEH, 
2018).  

6 records in the 
locality. 

Moderate. Suitable habitat 
present west of Manns Road in the 
north of the construction footprint. 

Low. Potential foraging habitat 
would be removed. No breeding 
habitat likely to be impacted. Large 
areas of suitable habitat present in 
adjacent areas. Few local records. 

Grantiella picta Painted Honeyeater  V Nomadic, occurring in low densities across most of NSW. Highest 
concentrations and almost all breeding occur on inland slopes of the 
Great Dividing Range. Inhabits Boree, Brigalow and Box Gum 
woodlands and Box-Ironbark forests. Specialist forager on the fruits 
of mistletoes, preferably of the Amyema genus. Nests in outer tree 
canopy. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Preferred Box forest habitat 
absent from site. No mistletoe 
recorded in site. 

Negligible. Very small area of 
potential habitat would be 
impacted. 

Hamirostra 
melanosternon 

Black-breasted Buzzard V  Sparsely distributed in areas of less than 500 mm rainfall, north 
from north-western NSW. Inhabits a range of inland habitats, 
especially along timbered watercourses which is the preferred 
breeding habitat. Also hunts over grasslands and sparsely timbered 
woodlands. Breeds from August to October near water in a tall tree.  

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Broadly suitable habitat 
present from site. 

Negligible. Very small area of 
potential habitat outside usual 
range would be impacted. 

Hieraaetus morphnoides Little Eagle V - Occurs throughout NSW except most densely forested parts of the 
Dividing Range escarpment. Occupies habitats rich in prey within 
open eucalypt forest, woodland or open woodland. Sheoak or 
acacia woodlands and riparian woodlands of interior NSW are also 
used. For nest sites it requires a tall living tree within a remnant 
patch, where pairs build a large stick nest in winter and lay in early 
spring. 

Previously recorded 
in the locality (OEH, 
2018).  

2 records in the 
locality. 

Low. Limited suitable habitat 
present from site. No nests 
observed within study area. 

Negligible. Potential foraging 
habitat would be removed. No 
breeding habitat likely to be 
impacted. Large areas of suitable 
habitat present in adjacent areas. 

Ixobrychus flavicollis Black Bittern V  Occurs from southern NSW to Cape York and the Kimberley, and 
southwest WA. Inhabits terrestrial and estuarine wetlands, generally 
in areas of permanent water and dense vegetation. May occur in 
flooded grassland, forest, woodland, rainforest and mangroves as 
long as there is permanent water. Roosts by day in trees or within 

Previously recorded 
in the locality (OEH, 
2018).  

Low. Limited suitable habitat 
present from site. May occur in 
adjacent Narara Creek. 

Negligible. Very small area of 
potential habitat would be 
impacted. Replacement of bridge 
unlikely to adversely affect 
important habitat. 
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reeds on the ground. Nests in branches overhanging water and 
breeds from December to March. 

1 record in the 
locality. 

Lathamus discolor Swift Parrot E E,M Migratory, travelling to the mainland from March to October. Breeds 
in Tasmania from September to January. On the mainland, it mostly 
occurs in the southeast foraging on winter flowering eucalypts and 
lerps, with records of the species between Adelaide and Brisbane. 
Principal over-winter habitat is box-ironbark communities on the 
inland slopes and plains. Eucalyptus robusta, Corymbia maculata 
and C. gummifera dominated coastal forests are also important 
habitat. 

Previously recorded 
in the locality (OEH, 
2018).  

2 records in the 
locality. 

Low. Preferred winter forage 
absent from the site. Limited 
Eucalyptus robusta and Corymbia 
gummifera is present. No breeding 
habitat present. 

Negligible. Very small area of 
potential foraging habitat would be 
impacted. 

Neophema pulchella Turquoise Parrot V  The Turquoise Parrot’s range extends from southern Queensland 
through to northern Victoria, from the coastal plains to the western 
slopes of the Great Dividing Range. It lives on the edges of eucalypt 
woodland adjoining clearings, timbered ridges and creeks in 
farmland. 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Suitable habitat present on 
the edge of eucalypt woodland in 
the north of the site. 

Negligible. Very small area of 
potential foraging habitat would be 
impacted. 

Ninox connivens Barking Owl V  Occurs from coast to inland slopes and plains, though is rare in 
dense, wet forests east of the Great Dividing Range and sparse in 
higher parts of the tablelands and in the arid zone. Inhabits eucalypt 
woodlands, open forest, swamp woodlands, and, especially in 
inland areas, timber along watercourses. Roosts along creek lines 
in dense, tall understorey foliage (e.g. in Acacia and Casuarina), or 
dense eucalypt canopy. Nests in hollows of large, old eucalypts 
including Eucalyptus camaldulensis, Eucalyptus albens, Eucalyptus 
polyanthemos and Eucalyptus blakelyi. Birds and mammals 
important prey during breeding. Territories range from 30 to 200 
hectares.  

Previously recorded 
in the locality (OEH, 
2018).  

2 records in the 
locality. 

Moderate. Dense tall understorey 
suitable for roosting is present in 
the north of the site. No breeding 
habitat present. 

Low. Potential foraging habitat 
would be removed. No breeding 
habitat likely to be impacted. Large 
areas of suitable habitat present in 
adjacent areas. 

Ninox strenua Powerful Owl  V - Occurs from the coast to the western slopes. Solitary and sedentary 
species. Inhabits a range of habitats from woodland and open 
sclerophyll forest to tall open wet forest and rainforest. Prefers large 
tracts of vegetation. Nests in large tree hollows (> 0.5 m deep), in 
large eucalypts (dbh 80-240 cm) that are at least 150 years old. 
Pairs have high fidelity to a small number of hollow-bearing nest 
trees and defend a large home range of 400 - 1,450 ha. Forages 
within open and closed woodlands as well as open areas. 

Previously recorded 
in the locality (OEH, 
2018).  

52 records in the 
locality. 

Moderate. May forage in the study 
area occasionally as part of a 
wider area of occupation. No 
breeding habitat is present in the 
study area. 

Low. Potential foraging habitat 
would be removed. No breeding 
habitat likely to be impacted. Large 
areas of suitable habitat present in 
adjacent areas. 

Numenius 
madagascariensis 

Eastern Curlew  CE Within Australia, the species has a primarily coastal distribution. 
The species is found in all states, particularly the north, east, and 
south-east regions including Tasmania. Breeds in Russia and north-
eastern China. Most commonly associated with sheltered coasts, 
especially estuaries, bays, harbours, inlets and coastal lagoons, 
with large intertidal mudflats or sandflats, often with beds of 
seagrass. Occasionally, the species occurs on ocean beaches 
(often near estuaries), and coral reefs, rock platforms, or rocky 
islets. The birds are often recorded among saltmarsh and on 
mudflats fringed by mangroves, and sometimes use the mangroves. 
The birds are also found in saltworks and sewage farms. 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Suitable habitat is absent 
from the site. May occur in 
adjacent Narara Creek. 

Negligible. Very small area of low 
quality potential habitat would be 
indirectly impacted. 

Petroica boodang Scarlet Robin V  In NSW, occurs from the coast to the inland slopes. After breeding, 
some Scarlet Robins disperse to the lower valleys and plains of the 
tablelands and slopes. Some birds may appear as far west as the 
eastern edges of the inland plains in autumn and winter. The 
Scarlet Robin lives in dry eucalypt forests and woodlands. The 
understorey is usually open and grassy with few scattered shrubs. 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Grassy woodland and 
abundant woody debris (an 
important component of its habitat) 
is absent from the site.  

Negligible. Very small area of low 
quality potential habitat would be 
impacted. 
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Pomatostomus temporalis 
temporalis 

Grey-crowned Babbler 
(eastern subspecies) 

 

V - In NSW, the eastern sub-species occurs on the western slopes of 
the Great Dividing Range, and on the western plains reaching as far 
as Louth and Balranald. It also occurs in woodlands in the Hunter 
Valley and in several locations on the north coast of NSW (OEH 
2012). It may be extinct in the southern, central and New England 
tablelands. Inhabits open Box-Gum Woodlands on the slopes, and 
Box-Cypress-pine and open Box Woodlands on alluvial plains (OEH 
2012). 

Previously recorded 
in the locality (OEH, 
2018).  

2 records in the 
locality. 

None. Suitable habitat absent 
from site. 

None. 

Rostratula australis Australian Painted Snipe E E In NSW many records are from the Murray-Darling Basin including 
the Paroo wetlands, Lake Cowal, Macquarie Marshes, Fivebough 
Swamp and more recently, swamps near Balldale and Wanganella. 
Other important locations with recent records include wetlands on 
the Hawkesbury River and the Clarence and lower Hunter Valleys. 
Prefers fringes of swamps, dams and nearby marshy areas where 
there is a cover of grasses, lignum, low scrub or open timber. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. Suitable habitat absent 
from site. 

None. 

Tyto novaehollandiae Masked Owl  V - Occurs across NSW except NW corner. Most common on the coast. 
Inhabits dry eucalypt woodlands from sea level to 1100 m. Roosts 
and breeds in large (>40 cm) hollows and sometime caves in moist 
eucalypt forested gullies. Hunts along the edges of forests and 
roadsides. Home range between 500 ha and 1000 ha. Prey mostly 
on terrestrial mammals but arboreal species may be taken.   

Previously recorded 
in the locality (OEH, 
2018).  

10 records in the 
locality. 

Low. May forage along roadside 
along the edge of forest in the 
north of the study area. Breeding 
habitat is absent.  

Negligible. Very small area of low 
quality potential habitat would be 
impacted. 

Tyto tenebricosa Sooty Owl V - Occurs in the coastal, escarpment and tablelands regions of NSW. 
More common in the north and absent from the western tablelands 
and further west. Inhabits tall, moist eucalypt forests and 
rainforests, and are strongly associated with sheltered gullies, 
particularly those with tall rainforest understorey. Roosts in tree 
hollows, amongst dense foliage in gullies or in caves, recesses or 
ledges of cliffs or banks. Nest in large (>40 cm wide, 100 cm deep) 
tree hollows in unlogged/unburnt gullies within 100 m of streams or 
in caves. 

Previously recorded 
in the locality (OEH, 
2018).  

48 records in the 
locality. 

Low. Sheltered gullies are absent 
from the site. No breeding habitat 
present. Limited foraging habitat 

Negligible. A small area of 
potential foraging habitat would be 
removed. No breeding habitat 
likely to be impacted. Large areas 
of suitable habitat present in 
adjacent areas. 

Mammals  

Cercartetus nanus Eastern Pygmy-possum 

 

V - Occurs along the east coast of NSW, and inland to the Pillaga, 
Dubbo, Parkes and Wagga Wagga. Inhabits range of habitats from 
coastal heath and woodland though open and closed forests, 
subalpine heath and rainforest (Tulloch and Dickman 1995). 
Inhabits rainforest, sclerophyll forests and heath. Banksia spp. and 
myrtaceous shrubs and trees are favoured food sources and 
nesting subject sites in drier habitats. Diet mostly pollen and nectar 
from Banksia spp., Eucalyptus spp., Callistemon spp. and insects 
(Ward and Turner 2008). Nests in hollows in trees, under the bark 
of Eucalypts, forks of tea-trees, abandoned bird nests and 
Xanthorrhoea bases (Ward and Turner 2008, Tulloch and Dickman 
2006). 

Previously recorded 
in the locality (OEH, 
2018).  

15 records in the 
locality. 

Low. Limited myrtaceous trees 
and shrubs present.  

Negligible. Small area of potential 
foraging and breeding habitat 
would be removed. 

Chalinolobus dwyeri Large-eared Pied Bat V V Occurs from the coast to the western slopes of the divide. Largest 
numbers of records from sandstone escarpment country in the 
Sydney Basin and Hunter Valley (Hoye and Schulz 2008). Roosts in 
caves and mines and most commonly recorded from dry sclerophyll 
forests and woodlands. An insectivorous species that flies over the 
canopy or along creek beds (Churchill 2008). In southern Sydney 
appears to be largely restricted to the interface between sandstone 
escarpments and fertile valleys. 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. No breeding cave habitat is 
present on the site. 

Negligible. Small area of potential 
foraging habitat would be removed 
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Dasyurus maculatus Spotted-tailed Quoll V E Inhabits a range of environments including rainforest, open forest, 
woodland, coastal heath and inland riparian forest, from the sub-
alpine zone to the coastline. Den subject sites are in hollow-bearing 
trees, fallen logs, small caves, rock crevices, boulder fields and 
rocky-cliff faces. Females occupy home ranges of up to 750 ha and 
males up to 3,500 ha, which are usually traversed along densely 
vegetated creek lines. 

Previously recorded 
in the locality (OEH, 
2018).  

35 records in the 
locality. 

Low. No den site habitat present 
within the site. May forage on the 
site on occasion.  

Negligible. Small area of potential 
foraging habitat would be removed 

Falsistrellus tasmaniensis 

 

Eastern False Pipistrelle V - Occurs on southeast coast and ranges. Prefers tall (>20 m) and wet 
forest with dense understorey. Absent from small remnants, 
preferring continuous forest but can move through cleared 
landscapes and may forage in open areas. Roosts in hollow trunks 
of Eucalypts, underneath bark or in buildings. Forages in gaps and 
spaces within forest, with large foraging range (12 km foraging 
movements recorded) (Churchill 2008, Law et al 2008). 

Previously recorded 
in the locality (OEH, 
2018).  

9 records in the 
locality. 

Low. Limited foraging habitat and 
roosting habitat is present within 
the site. 

Negligible. Small area of potential 
foraging and breeding habitat 
would be removed. Few local 
records. 

Miniopterus australis Little Bentwing-bat 

  

V - Occurs from Cape York to Sydney. Inhabits rainforests, wet and dry 
sclerophyll forests, paperbark swamps and vine thickets. Only one 
maternity cave known in NSW, shared with Eastern Bentwing-bats 
at Willi Willi, near Kempsey. Outside breeding season roosts in 
caves, tunnels and mines and has been recorded in a tree hollow 
on one occasion. Forages for insects beneath the canopy of well-
timbered habitats (Churchill 2008, Hoye and Hall 2008). 

Previously recorded 
in the locality (OEH, 
2018).  

38 records in the 
locality. 

Known. Recorded in well-
timbered habitat north of Dell 
Road and also within an unnamed 
creek of Narara Creek.  

Moderate. Potential roosting 
habitat would be temporarily 
disturbed (bridge). Negligible 
impact on potential foraging 
habitat.  

Miniopterus schreibersii 
oceanensis 

Eastern Bentwing-bat V  Generally occurs east of the Great Dividing Range along NSW 
coast (Churchill 2008). Inhabits various habitats from open 
grasslands to woodlands, wet and dry sclerophyll forests and 
rainforest. Essentially a cave bat but may also roost in road 
culverts, stormwater tunnels and other man-made structures. Only 4 
known maternity caves in NSW, near Wee Jasper, Bungonia, 
Kempsey and Texas. Females may travel hundreds of kilometres to 
the nearest maternal colony (Churchill 2008).  

Previously recorded 
in the locality (OEH, 
2018).  

34 records in the 
locality. 

Known. Probable Anabat 
recording in well-timbered habitat 
north of Dell Road. May also 
temporarily roost under the bridge 
to the south of the study area. 

Moderate. Potential roosting 
habitat would be temporarily 
disturbed (bridge). Negligible 
impact on potential foraging 
habitat.  

Mormopterus norfolkensis Eastern Freetail-bat V - Occurs in dry sclerophyll forest and woodland east of the Great 
Dividing Range. Forages in natural and artificial openings in 
vegetation, typically within a few kilometres of its roost. Roosts 
primarily in tree hollows but also recorded from man-made 
structures or under bark (Churchill 2008). 

Previously recorded 
in the locality (OEH, 
2018).  

10 records in the 
locality. 

Known. Recorded within an 
unnamed creek of Narara Creek. 
Limited potential foraging habitat 
in well-timbered habitat in the 
north of the site. 

Moderate. Potential roosting 
habitat would be removed (tree 
hollows). Negligible impact on 
potential foraging habitat.  

Myotis macropus 

 

Southern Myotis 

 

V - Mainly coastal but may occur inland along large river systems. 
Usually associated with permanent waterways at low elevations in 
flat/undulating country, usually in vegetated areas. Forages over 
streams and watercourses feeding on fish and insects from the 
water surface. Roosts in a variety of habitats including caves, mine 
shafts, hollow-bearing trees, stormwater channels, buildings, under 
bridges and in dense foliage, typically in close proximity to water 
(Campbell 2011). Breeds November or December (Churchill 2008). 

Previously recorded 
in the locality (OEH, 
2018).  

12 records in the 
locality. 

High. Potential foraging habitat in 
drainage lines and man-made 
canals throughout the site and 
also adjacent Narara Creek in the 
wider study area. May temporarily 
roost within bridge between 
Yandina and Nells Road and also 
limited hollow-bearing trees 
present on the site.  

Moderate. Potential roosting and 
breeding habitat would be 
removed (tree hollows and bridge). 
Negligible impact on potential 
foraging habitat.  

Petauroides volans Greater Glider  V The species is restricted to eastern Australia, from north QLD to 
central Victoria. This nocturnal marsupial lives in a variety of 
eucalypt-dominated habitats, ranging from low open forests on the 
coast to tall forests in the ranges and low woodland westwards of 
the Dividing Range. It feeds on eucalypt leaves and flowers. It uses 
large tree hollows in old, large trees.   

Previously recorded 
in the locality (OEH, 
2018).  

8 records in the 
locality. 

Moderate. Limited suitable 
breeding and foraging habitat 
present on the site. May also 
occur in connected native 
vegetation in the locality in the 
north-west.  

Low. Potential foraging habitat 
would be removed. Few hollow-
bearing trees in forested areas 
would be removed. Large areas of 
suitable habitat present in adjacent 
areas. 
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Petaurus australis Yellow-Bellied Glider V - Occurs along the east coast to the western slopes of the Great 
Dividing Range. Inhabits a variety of forest types but prefers tall 
mature eucalypt forest with high rainfall and rich soils. Relies on 
large hollow-bearing trees for shelter and nesting, with family 
groups of 2-6 typically denning together. In southern NSW its 
preferred habitat at low altitudes is moist gullies and creek flats in 
mature coastal forests. Mostly feeds on sap, nectar and honeydew. 

Previously recorded 
in the locality (OEH, 
2018).  

8 records in the 
locality. 

Moderate Limited suitable 
breeding and foraging habitat 
present on the site. May also 
occur in connected native 
vegetation in the locality in the 
north-west. 

Low. Potential foraging habitat 
would be removed. Few hollow-
bearing trees in forested areas 
would be removed. Large areas of 
suitable habitat present in adjacent 
areas. 

Petaurus norfolcensis Squirrel Glider V  The species is widely though sparsely distributed in eastern 
Australia, from northern Queensland to western Victoria. Inhabits 
mature or old growth Box, Box-Ironbark woodlands and River Red 
Gum forest west of the Great Dividing Range and Blackbutt-
Bloodwood forest with heath understorey in coastal areas. 

Prefers mixed species stands with a shrub or Acacia midstorey. 
Required abundant tree hollows for refuge and den sites. 

Previously recorded 
in the locality (OEH, 
2018).  

9 records in the 
locality. 

Moderate. Limited foraging habitat 
present on the site due to the 
absence of a heathy midstorey. 
May occur in connected native 
vegetation in the locality in the 
north-west. 

Low. Potential foraging habitat 
would be removed. Few hollow-
bearing trees in forested areas 
would be removed. Large areas of 
suitable habitat present in adjacent 
areas. 

Petrogale penicillata Brush-tailed Rock-wallaby E V Occurs from the Shoalhaven north to the Queensland border. Now 
mostly extinct west of the Great Dividing Range, except in the 
Warrumbungles and Mt Kaputar. Occurs on rocky escarpments, 
outcrops and cliffs with a preference for complex structures with 
fissures, caves and ledges facing north. Diet consists of vegetation 
in adjacent to rocky areas eating grasses and forbs as well as the 
foliage and fruits of shrubs and trees. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. No rocky escarpment 
habitat present. 

None. 

Phascolarctos cinereus Koala V V Occurs from coast to inland slopes and plains. Restricted to areas 
of preferred feed trees in eucalypt woodlands and forests. Home 
range varies depending on habitat quality, from < 2 to several 
hundred hectares. 

Previously recorded 
in the locality (OEH, 
2018).  

7 records in the 
locality. 

Low. Only one food tree; Swamp 
Mahogany is present and is patchy 
throughout the construction 
footprint and mostly restricted to 
Swamp Forest to the north of the 
site. No koalas recorded despite 
targeted SPOT surveys in 
potential habitat. 

Negligible. Small area of potential 
foraging habitat would be removed 
from alongside the existing road. 

Potorous tridactylus Long-Nosed Potoroo V V Restricted to east of the Great Dividing Range, with annual rainfall 
>760 mm. Inhabits coastal heath and dry and wet sclerophyll 
forests. Requires relatively thick ground cover and appears 
restricted to areas of light and sandy soil (Johnston 2008). Feeds on 
fungi, roots, tubers, insects and their larvae, and other soft-bodied 
animals in the soil.   

Previously recorded 
in the locality (OEH, 
2018).  

3 records in the 
locality. 

Low. Limited suitable breeding 
and foraging habitat present on 
the site. May occur in connected 
native vegetation in the locality in 
the north-west. 

Negligible. Small area of potential 
foraging habitat would be 
removed. 

Pseudomys 
novaehollandiae 

New Holland Mouse - V Occurs in disjunct, coastal populations from Tasmania to 
Queensland. In NSW inhabits a variety of coastal habitats including 
heathland, woodland, dry sclerophyll forest with a dense shrub layer 
and vegetated sand dunes (Wilson and Bradtke 1999). Populations 
may recolonise/ increase in size in regenerating native vegetation 
after wildfire, clearing and sandmining. Presence strongly correlated 
with understorey vegetation density, and high floristic diversity in 
regenerating heath (Lock and Wilson 1999). 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Limited suitable breeding 
and foraging habitat present on 
the site with sparse shrub layer. 
May occur in connected native 
vegetation in the locality in the 
north-west. 

Negligible. Small area of potential 
foraging habitat would be 
removed. 

Pseudomys 
gracilicaudatus 

Eastern Chestnut Mouse V - Mainly occurs north from the Hawkesbury from the coast to the 
eastern slopes of the Great Dividing Range. Isolated records from 
Jervis Bay. Typically inhabits heathland in dense wet heaths and 
swamps, but in the tropics and northern NSW occurs in grassy 
woodlands. Optimal habitat is young regenerating heathland (e.g. 
after fire), with dense understorey the most important characteristic 
(Fox 2008). Forages within an area of <0.5 ha. May nest above 
ground or in hollows.  

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Limited suitable breeding 
and foraging habitat present on 
the site with sparse shrub layer. 
May occur in connected native 
vegetation in the locality in the 
north-west. 

Negligible. Small area of potential 
foraging habitat would be 
removed. 
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Pteropus poliocephalus Grey-headed Flying-fox  V V Roosts in camps within 20 km of a regular food source, typically in 
gullies, close to water and in vegetation with a dense canopy.  
Forages in subtropical and temperate rainforests, tall sclerophyll 
forests and woodlands, heaths, swamps and street trees, 
particularly in eucalypts, melaleucas and banksias. Highly mobile 
with movements largely determined by food availability (Eby and 
Law 2008). Will also forage in urban gardens and cultivated fruit 
crops. 

Previously recorded 
in the locality (OEH, 
2018).  

36 records in the 
locality. 

Known. Observed flying over the 
study area in two locations. Likely 
to forage in swamp forest, 
eucalypt woodland and roadside 
trees. No roosting camps occur 
within the study area. 

Low. Negligible impact on 
potential foraging habitat for this 
wide-ranging species.  

Saccolaimus flaviventris  Yellow-bellied Sheathtail-
bat 

V  Found throughout northern and eastern Australia. Habitat type 
ranges from eucalypt forests to open areas.   It roosts in groups of 
up to six in tree hollows and buildings. Will forage for insects in 
open and closed forests, in a wide range of habitat types. Breeding 
occurs from December to mid-march.  

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Small areas of foraging and 
roosting habitat is present. Has not 
been regularly recorded in the 
locality. 

Negligible. Small area of potential 
foraging and breeding habitat 
would be removed. 

Scoteanax rueppellii Greater Broad-nosed Bat 

 

V - Occurs on the east coast and Great Dividing Range. Inhabits a 
variety of habitats from woodland to wet and dry sclerophyll forests 
and rainforest, also remnant paddock trees and timber-lined creeks, 
typically below 500 m asl. Forages in relatively uncluttered areas, 
using natural or man-made openings in denser habitats. Usually 
roosts in tree hollows or fissures but also under exfoliating bark or in 
the roofs of old buildings. Females congregate in maternal roosts in 
suitable hollow trees (Hoye and Richards 2008, Churchill 2008). 

Previously recorded 
in the locality (OEH, 
2018).  

6 records in the 
locality. 

Low. Small areas of foraging and 
roosting habitat is present. Has not 
been regularly recorded in the 
locality. 

Negligible. Small area of potential 
foraging and breeding habitat 
would be removed. 

Vespadelus troughtoni Eastern Cave Bat V  The Eastern Cave Bat is found in a broad band on both sides of the 
Great Dividing range from Cape York to Kempsey, with records 
from the New England Tablelands and the upper north coast of 
NSW. Very little is known about the biology of this uncommon 
species. A cave-roosting species that is usually found in dry open 
forest and woodland, near cliffs or rocky overhangs; has been 
recorded roosting in disused mine workings, occasionally in 
colonies of up to 500 individuals. Occasionally found along cliff-lines 
in wet eucalypt forest and rainforest.  

Previously recorded 
in the locality (OEH, 
2018).  

4 records in the 
locality. 

Low. Small areas of foraging 
habitat is present. Has not been 
regularly recorded in the locality 
and no breeding cave habitat is 
present in the study area. 

Negligible. Small area of potential 
foraging habitat would be 
removed. 

Frogs  

Heleioporus australiacus Giant Burrowing Frog V V Occurs along the coast and eastern slopes of the Great Dividing 
Range south from Wollemi National Park. Appears to exist as 2 
populations with a 100 km gap in records between Jervis Bay and 
Eden. Northern population occurs on sandy soils supporting heath, 
woodland or open forest. Breeds in ephemeral to intermittent 
streams with persistent pools. Only infrequently moves to breeding 
sites, most commonly found on ridges away from creeks, several 
hundred metres from water. 

Previously recorded 
in the locality (OEH, 
2018).  

46 records in the 
locality.  

Low. No suitable sandstone 
creeks and swamps present. May 
forage on occasion outside the 
breeding season. Has been 
recorded in vegetation connected 
to the study area in the north of 
the site. 

Negligible. Small area of potential 
foraging habitat would be 
removed. 

Litoria aurea Green and Golden Bell 
Frog 

E V Formerly occurred from Brunswick Heads to Victoria, but >80% 
populations now extinct. Inhabits marshes, natural and artificial 
freshwater to brackish wetlands, dams and in stream wetlands. 
Prefers sites containing cumbungi (Typha spp.) or spike rushes 
(Eleocharis spp.), which are unshaded and have a grassy area 
and/or rubble as shelter/refuge habitat nearby. Gambusia holbrooki 
is a key threat as they feed on Green and Golden Bell Frog eggs 
and tadpoles. 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Limited reed vegetation 
present in the site on Dell Road to 
the west. 

Negligible. Small area of potential 
foraging habitat would be 
removed. 

Litoria brevipalmata Green-thighed frog  V  Exists in isolated localities from north of Wollongong to south-east 
Queensland. Occur in habitat ranging from rainforest and moist 
Eucalypt forests in QLD to dry eucalypt forest and heath in northern 

Previously recorded 
in the locality (OEH, 
2018).  

Low. Limited foraging habitat and 
refuge habitat is present within the 

Negligible. Small area of potential 
foraging habitat would be 
removed. 
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NSW, usually where surface water resides after rain. Breeding 
occurs after heavy rainfall in spring to autumn.  

1 record in the 
locality. 

site. Not regularly recorded in the 
locality. 

Litoria littlejohni Littlejohn’s Tree Frog, 
Heath Frog 

V V Occurs on plateaus and eastern slopes of the Great Dividing Range 
south from Watagan State Forest. Occurs along permanent rocky 
streams with thick fringing vegetation associated with eucalypt 
woodlands and heaths among sandstone outcrops, hunting either in 
shrubs or on the ground. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. No rocky streams present 
in the site. 

None. 

Mixophyes balbus Stuttering Frog E V Occurs along the east coast of Australia. Found in rainforest and 
wet, tall, open forest. Shelter in deep leaf litter and thick understorey 
vegetation on the forest floor. Feeds on insects and smaller frogs, 
breeding in streams during summer after heavy rain. Within Sydney 
Basin the species is now confined to populations in the Watagan 
Mountains, the southern Blue Mountains and Macquarie Pass 
(White 2008a). The species does not occur in areas where the 
riparian vegetation has been disturbed or where there have been 
significant upstream human impacts (Mahony et al 1997). 

Previously recorded 
in the locality (OEH, 
2018). 

2 records in the 
locality.  

Low. Heavy leaf litter present on 
the site in the north however would 
not occur in the disturbed riparian 
vegetation to be removed. 

Negligible. Small area of potential 
foraging habitat would be 
removed. 

Mixophyes iteratus Giant Barred Frog E E Occurs on the coast and ranges from south-eastern QLD to the 
Hawkesbury River in NSW, particularly in Coffs Harbour - Dorrigo 
area. Forage and live amongst deep, damp leaf litter in rainforest, 
moist eucalypt forest and nearby dry eucalypt forest. Breed in 
shallow, flowing rocky streams. Within Sydney Basin, confined to 
small populations in tall, wet forest in the Watagan Mountains north 
of the Hawkesbury and the lower Blue Mountains (White 2008b). 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. Heavy leaf litter present on 
the site in the north however it 
does not contain rocky stream 
breeding habitat. 

Negligible. Small area of potential 
foraging habitat would be 
removed. No breeding habitat 
would be impacted. 

Pseudophryne australis Red-crowned Toadlet V - Restricted to Sydney Basin, from Nowra to Pokolbin and west to Mt 
Victoria. Inhabits heathland and open woodland on Hawkesbury 
and Narrabeen Sandstones, within 100 m of ridgelines. Breeds in 
ephemeral feeder creeks or flooded depressions, requiring 
unpolluted water between 5.5 and 6.5 pH. Shelters under rocks, 
amongst masses of dense vegetation or leaf litter. Populations 
restricted to immediate vicinity of breeding areas. 

Previously recorded 
in the locality (OEH, 
2018).  

79 records in the 
locality. 

Low. Limited suitable habitat 
present.   

Negligible. Small area of potential 
foraging and breeding habitat 
would be removed in a drainage 
line in the north and to the west of 
Manns Road. 

Reptiles  

Hoplocephalus 
bungaroides 

Broad-headed Snake E V The Broad-headed Snake is largely confined to Triassic and 
Permian sandstones, including the Hawkesbury, Narrabeen and 
Shoalhaven groups, within the coast and ranges in an area within 
approximately 250 km of Sydney. Shelters in rock crevices and 
under flat sandstone rocks on exposed cliff edges during autumn, 
winter and spring. Moves from the sandstone rocks to shelters in 
hollows in large trees within 200 m of escarpments in summer. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. Rocky outcrops are absent 
from the site. May occur adjacent 
to the study area where rocky 
outcrops are more prevalent in the 
north-west. 

None. 

Varanus rosenbergi Rosenberg's Goanna 

 

V - In NSW mainly occurs on the mid coast region from Wollemi NP to 
Nowra; the ACT and Goulburn regions and the South-west Slopes. 
Inhabits coastal heathlands, wet and dry sclerophyll forests, 
woodlands and mallee communities. Termite mounds are an 
important habitat feature: eggs are laid in the mounds in summer 
and incubate till spring, when the young dig themselves out. Young 
may return to the mound as a refuge for some months, while adults 
shelter in burrows dug under rocks or logs, or in rock crevices, 
hollow logs or even rabbit burrows (Sass 2008). 

Previously recorded 
in the locality (OEH, 
2018).  

1 record in the 
locality. 

Low. No termite mounds observed 
in the study area and limited 
foraging habitat is present. 

Negligible. Small area of potential 
foraging habitat would be 
removed. No breeding habitat 
would be impacted. 

Fish 
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Epinephelus daemelii Black Rock cod  V Found in warm temperate/sub-tropical parts of south-western 
Pacific. Naturally occur along NSW Coast including Lord Howe 
Island. Adults generally found on rocky reefs. Juveniles found in 
coastal rock pools and around rocky shores in estuaries. (DPI 
2013).  

 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. No rocky, reefs or rocky 
shore present in the site. 

None. 

Macquaria australasica Macquarie Perch  E Occurs in the upper reaches of the Lachlan, Murrumbidgee and 
Murray Rivers, and in parts of the Hawkesbury and Shoalhaven 
catchment areas. Inhabits river and lake habitats, especially the 
upper reaches of rivers and their tributaries. Requires clear water 
with deep, rocky holes and abundant cover (including aquatic 
vegetation, woody debris, large boulders and overhanging banks). 
Spawning occurs in spring and summer in shallow upland streams 
or flowing sections of river systems. 

Predicted to occur in 
the locality (DotEE, 
2018). 

None. Creeks in the site do not 
contain clear water or abundant 
cover required by this species. 

None. 

Prototroctes maraena Australian Grayling  V Occurs in coastal rivers and streams south from the Shoalhaven 
River. Inhabits estuarine waters and coastal seas as 
larvae/juveniles, and freshwater rivers and streams as adults. Most 
of their lives are spent in freshwater rivers and streams in cool, 
clear waters with a gravel substrate and alternating pool and riffle 
zones, however can also occur in turbid water. The species can 
penetrate well inland, being recorded over 100 km inland from the 
sea. (Backhouse et al 2008). 

Predicted to occur in 
the locality (DotEE, 
2018). 

Low. Outside known distribution.  None. 

 

All information in this table is taken from NSW OEH and Commonwealth DoE Threatened Species profiles (OEH 2018, DotEE 2018) unless otherwise stated. The codes used in this table are: CE – critically endangered; E – endangered; V – vulnerable; EP – endangered 

population; CEEC – critically endangered ecological community; EEC – endangered ecological community, M- migratory, Ma – marine. 

 

  



EPBC Act-listed migratory fauna known or predicted from the locality, habitat association and suitable habitat present at the subject site 

Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of 
record 

Likelihood of 
occurrence 
in the study 
area 

Potential 
impact 

Migratory Birds  

Wetland species  

Actitis hypoleucos Common Sandpiper    M Found along the Australian coastline, and areas inland. 
When in Australia, the species is concentrated in 
Northern and Western Australia (Bakers et al, 1984). 
Habitat includes coastal and inland wetlands, with 
varying levels of salinity. Mostly found on muddy 
margins or rocky shores of mudflats. These margins are 
often narrow and steep.  

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

None. No 
mudflat 
habitat 
present in the 
site. May 
occur at 
adjacent 
Narara 
Creek. 

None. 

Charadrius bicinctus Double-banded 
Plover 

- M Found in both coastal and inland areas; eastern and 
southern Australia, mainly between the Tropic of 
Capricorn and western Eyre Peninsula, with occasional 
records in northern Queensland and Western Australia 
(Marchant & Higgins 1993). The greatest numbers are 
found in Tasmania and Victoria, but numbers diminish 
to the north and west of these regions (C.D.T. Minton, 
2002 pers. comm.) Found on littoral, estuarine and fresh 
or saline terrestrial wetlands and also saltmarsh, 
grasslands and pasture. 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

None. No 
mudflat 
habitat 
present in the 
site. May 
occur at 
adjacent 
Narara 
Creek. 

None. 

Gallinago hardwickii Latham's Snipe  M Occurs along the coast and west of the great dividing 
range. Non breeding visitor to Australia. Inhabit 
permanent and ephemeral wetlands up to 2000 m asl. 
Typically in open, freshwater wetlands with low, dense 
vegetation (incl. swamps, flooded grasslands and 
heathlands). Can also occur in saline/brackish habitats 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

Low. Limited 
low dense 
emergent 
vegetation 
present within 
a drainage 

Negligible. 
Small area of 
potential 
foraging habitat 
would be 
removed 
adjacent to Dell 
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and in modified or artificial habitats close to human 
activity. 

line at the 
site. 

Road in Typha 
drainage line. 

Gallinago megala Swinhoe’s Snipe  M Only few records exist for this species, although it has 
been seen in the north between the Kimberley Divide 
and Cape York Peninsula. During the non-breeding 
season, the Swinhoe’s Snipe will occur on the edge of 
wetlands, grasslands and drier cultivated areas. In 
Australia specifically, the species occurs in dense 
clumps of grass and rushes around the edges of fresh 
and brackish water.  

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

Low. Limited 
low dense 
emergent 
vegetation 
present within 
a drainage 
line at the site 

Negligible. 
Small area of 
potential 
foraging habitat 
would be 
removed 
adjacent to Dell 
Road in Typha 
drainage line. 

Gallinago stenura Pin-tailed Snipe  M Species distribution in Australia is not well known, but 
there are records of sighting from New South Wales, 
Western Australia and the Pilbara. During non-breeding 
periods, the species occurs on the edges of shallow 
freshwater swamps, ponds and lakes with grass/sedge 
cover.  

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

Low. Limited 
low dense 
emergent 
vegetation 
present within 
drainage lines 
at the site 

Negligible. 
Small area of 
potential 
foraging habitat 
would be 
removed 
adjacent to Dell 
Road in Typha 
drainage line. 

Limosa lapponica Bar-tailed Godwit - M The Bar-tailed Godwit is found mainly in coastal habitats 
such as large intertidal sandflats, banks, mudflats, 
estuaries, inlets, harbours, coastal lagoons and bays. It 
is found often around beds of seagrass and, sometimes, 
in nearby saltmarsh. It has been sighted in coastal 
sewage farms and saltworks, saltlakes and brackish 
wetlands near coasts, sandy ocean beaches, rock 
platforms, and coral reef-flats. It is rarely found on 
inland wetlands or in areas of short grass, such as 
farmland, paddocks and airstrips, although it is 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

None. No 
mudflat 
habitat 
present in the 
site. May 
occur at 
adjacent 
Narara 
Creek. 

None. 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of 
record 

Likelihood of 
occurrence 
in the study 
area 

Potential 
impact 

commonly recorded in paddocks at some locations 
overseas (Marchant & Higgins 1993). 

Numenius 
madagascariensis 

Eastern Curlew - M Occurs primarily along the coast; found in all states, 
particularly the north, east, and south-east regions 
including Tasmania; rarely recorded inland. Associated 
with sheltered coasts, especially estuaries, bays, 
harbours, inlets and coastal lagoons, with large intertidal 
mudflats or sandflats, often with beds of seagrass. 
Often recorded among saltmarsh and on mudflats 
fringed by mangroves, and sometimes use the 
mangroves. The birds are also found in saltworks and 
sewage farms (Marchant & Higgins 1993).  

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

None. No 
mudflat 
habitat 
present in the 
site. May 
occur at 
adjacent 
Narara 
Creek. 

None. 

Numenius minutus Little Curlew, Little 
Whimbrel 

- M Recorded from inland Australia, and widespread but 
scattered records on the east coast; recorded on Lord 
Howe Island, Cocos-Keeling Island and Christmas 
Island (Higgins & Davies 1996). Prefers pools with bare 
dry mud (including mudbanks in shallow water) and they 
do not use pools if they are totally dry, flooded or 
heavily vegetated (Higgins & Davies 1996).Birds may 
also utilise grassy, open woodlands and on bare 
blacksoil plains, or on dry or recently burnt grasslands 
on floodplains, which may be without vegetation for 
hundreds of metres, and occasionally on mudflats when 
nearby grasslands are unburnt, or around swamps 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

None. No 
mudflat 
habitat 
present in the 
site. May 
occur at 
adjacent 
Narara 
Creek. 

None. 

Numenius phaeopus Whimbrel - M Migrant to Australia and New Zealand, with a primarily 
coastal distribution. There are also scattered inland 
records of Whimbrels in all regions. It is found in all 
states but is more common in the north. Often found on 
the intertidal mudflats of sheltered coasts. It is also 
found in harbours, lagoons, estuaries and river deltas, 
often those with mangroves, but also open, unvegetated 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

None. No 
mudflat 
habitat 
present in the 
site. May 
occur at 
adjacent 

None. 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of 
record 

Likelihood of 
occurrence 
in the study 
area 

Potential 
impact 

mudflats. It is occasionally found on sandy or rocky 
beaches, on coral or rocky islets, or on intertidal reefs 
and platforms. It has been infrequently recorded using 
saline or brackish lakes near coastal areas. 

Narara 
Creek. 

Pandion haliaetus Osprey V M The species occurs in littoral and coastal habitats and 
terrestrial wetlands in tropical and temperate Australia, 
and offshore islands mostly found in coastal regions on 
cliffs, but also occur along rivers. Feeding requires 
expansive areas of open fresh, brackish or saline water. 
Occur sympatrically with the White-bellied Sea-eagle.  

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

None. No 
nests 
observed 
within site. 
Foraging 
habitat 
present in 
adjacent 
Narara 
Creek. 

None. 

Pluvialis fulva Pacific Golden 
Plover 

- M Occurs along the east coast, especially along 
Queensland and New South Wales. Usually inhabits 
coastal habitats, though it occasionally occurs around 
inland wetlands. They are less often recorded in 
terrestrial habitats, usually wetlands such as fresh, 
brackish or saline lakes, billabongs, pools, swamps and 
wet claypans, especially those with muddy margins and 
often with submerged vegetation or short emergent 
grass. 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

None. No 
suitable 
habitat 
present. 

None. 

Tringa brevipes Grey-tailed Tattler P C,J,K Non-breeding visitor to Australia. In NSW occurs along 
the coast from the Queensland border south to Tilba 
Lake, and has been recorded as far south as Gippsland. 
In NSW it is recorded more frequently north of Sydney. 
Found on sheltered coasts with reefs and rock platforms 
or with intertidal mudflats. Inland records are rare. 
Forages in shallow water in intertidal areas. Usually 
roosts in the branches of mangroves or rocks which 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

None. No 
nests 
observed 
within site. 
Foraging 
habitat 
present in 
adjacent 

None. 
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Scientific Name Common Name BC/FM 
Act 

EPBC 
Act 

Habitat Association Nature of 
record 

Likelihood of 
occurrence 
in the study 
area 

Potential 
impact 

may be partly submerged. Also rarely recorded in dense 
shrubs, on driftwood or sand dunes. 

Narara 
Creek. 
Roosting 
habitat 
present in 
adjacent 
mangroves. 

Tringa nebularia Common 
Greenshank  

 

 M This species has the widest national distribution than 
any other shorebird in Australia, as it occurs inland and 
on the coast throughout all states in Australia. The 
typical habitat for the common greenshank includes 
inland wetlands and sheltered coastal habitats. Coastal 
habitats with mudflats and saltmarsh, mangroves, or 
seagrass is favoured.  

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

None. No 
mudflat 
habitat 
present in the 
site. May 
occur at 
adjacent 
Narara 
Creek. 

None. 

Terrestrial species        

Cuculus optatus Oriental Cuckoo    M Oriental Cuckoos are winter visitors to Australia. Mainly 
seen in northern Australia, occasionally they are sighted 
as far south as Sydney. Also widespread in coastal 
Queensland with the odd vagrant records south to the 
Pilbara. The species prefers humid habitats such as 
monsoon forest, wet eucalypt forest, river margins and 
near mangroves (Snow & Perrin, 1998). 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

Moderate. 
Limited 
foraging 
habitat in wet 
eucalypt 
forest in the 
site. May also 
occur in 
adjacent 
mangroves in 
the study 
area. 

Negligible. 
Small area of 
potential 
foraging habitat 
would be 
removed. No 
breeding habitat 
would be 
impacted. 
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Act 
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Likelihood of 
occurrence 
in the study 
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Potential 
impact 

Hirundapus 
caudacutus 

White-throated 
Needletail 

- M Recorded along NSW coast to the western slopes and 
occasionally from the inland plains. Breeds in northern 
hemisphere. Almost exclusively aerial while in Australia. 
Occur above most habitat types, but are more 
frequently recorded above more densely vegetated 
habitats (rainforest, open forest and heathland) than 
over woodland or treeless areas. 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

Low. May 
occur flying 
above site on 
occasion. 

None. 

Monarcha melanopsis Black-faced 
Monarch 

 M Summer breeding migrant to south-east. Occurs along 
the coast of NSW. Inhabits rainforests, eucalypt 
woodlands, coastal scrub and damp gullies. It may be 
found in more open woodland when migrating (Birds 
Australia 2005). 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

Moderate. 
May inhabit 
eucalypt 
woodland in 
the north of 
the site. 

Low. Small area 
of potential 
foraging and 
breeding habitat 
would be 
removed.  

Monarcha trivirgatus Spectacled 
Monarch 

- M The Spectacled Monarch is found in coastal north-
eastern and eastern Australia, including coastal islands, 
from Cape York, Queensland to Port Stephens, New 
South Wales. It is much less common in the south. It 
prefers thick understorey in rainforests, wet gullies and 
waterside vegetation, as well as mangroves. 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

Moderate. 
Limited 
foraging 
habitat in wet 
eucalypt 
forest in the 
site. May also 
occur in 
adjacent 
mangroves in 
the study 
area. 

Low. Small area 
of potential 
foraging and 
breeding habitat 
would be 
removed.  

Motacilla flava Yellow Wagtail   Occurs in damp or wet habitats with low vegetation, 
from pastures, to marshes, wetlands and estuaries. 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

Low. Limited 
habitat 
present. 
Better habitat 
present 

Negligible. 
Small area of 
potential 
foraging habitat 
would be 
removed. No 
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adjacent to 
Narara Creek 

breeding habitat 
would be 
impacted. 

Myiagra cyanoleuca Satin Flycatcher - M In NSW widespread on and east of the Great Divide, 
sparsely scattered on the western slopes, very 
occasional records on the western plains.  
Inhabit heavily vegetated gullies in eucalypt-dominated 
forests and taller woodlands, often near wetlands and 
watercourses. On migration, occur in coastal forests, 
woodlands, mangroves and drier woodlands and open 
forests. Generally not in rainforests. 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

Moderate. 
Limited 
foraging 
habitat in wet 
eucalypt 
forest in the 
site. May also 
occur in 
adjacent 
mangroves in 
the study 
area. 

Low. Small area 
of potential 
foraging habitat 
would be 
removed.  

Rhipidura rufifrons Rufous Fantail - M Found along NSW coast and ranges. Inhabits rainforest, 
dense wet forests, swamp woodlands and mangroves. 
During migration, it may be found in more open habitats 
or urban areas (Birds Australia 2008). 

Predicted to 
occur in the 
locality 
(DotEE, 
2018). 

Moderate. 
Limited 
foraging 
habitat in 
swamp forest 
in the site and 
also within 
street trees of 
Manns Road. 
May also 
occur in 
adjacent 
mangroves in 
the study 
area. 

Low. Small area 
of potential 
foraging habitat 
would be 
removed. 
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All information in this table is taken from NSW OEH and Commonwealth Department of the Environment Threatened Species profiles (OEH 2018a, DotEE 2018a) unless otherwise 

stated. The codes used in this table are: CE – critically endangered; E – endangered; V – vulnerable; EP – endangered population; CEEC – critically endangered ecological 

community; EEC – endangered ecological community; M - migratory. 

 

 

 



Species list – Manns Road upgrade – Phase 2 
remaining concept design 



 

 

 

Flora species recorded during surveys 

Conservation status: V= vulnerable, E= endangered, CE= critically endangered 

Family Exotic Scientific Name Common Name Status  Plot  

 
   

BC EPBC 1 2 3 4 5 6 7 8 9 

Acanthaceae  Avicennia marina subsp. 
australasica 

Grey Mangrove   x x 
    

   

Acanthaceae  Pseuderanthemum variabile Pastel Flower   
 

 
    

  x 

Adiantaceae  Adiantum aethiopicum Common Maidenhair   
 

 
    

 x  

Apiaceae 
 

Centella asiatica Indian Pennywort   
 

 
  

x 
 

  x 

Apocynaceae  Parsonsia straminea Common Silkpod   
 

 x x 
 

x x x  

Arecaceae  Livistona australis Cabbage Palm   
 

 
 

x 
 

x   x 

Asparagaceae * Asparagus aethiopicus Asparagus Fern   x   x      

Asteraceae * Bidens pilosa Cobbler's Pegs   
 

 
  

x 
 

   

Asteraceae * Hypochaeris radicata Catsear   
 

 
  

x 
 

   

Asteraceae * Senecio sp. Groundsel, Fireweed   
 

 
    

 x  

Bignoniaceae  Pandorea pandorana Wonga Wonga Vine   
 

 
    

x x x 

Blechnaceae  Doodia aspera Prickly Rasp Fern   
 

 
    

  x 

Casuarinaceae  Allocasuarina littoralis Black She-Oak   
 

 
    

x x x 

Casuarinaceae  Casuarina glauca Swamp Oak   x x x x 
 

    

Chenopodiaceae  Sarcocornia quinqueflora Samphire   x  
    

   

Commelinaceae  Commelina cyanea Native Wandering Jew   
 

 x 
   

   

Convolvulaceae  Dichondra repens Kidney Weed   
 

 
    

 x  

Cunoniaceae  Callicoma serratifolia Black Wattle   
 

 x 
  

x    

Cyperaceae  Baumea juncea 
 

  x  
    

   

Cyperaceae  Baumea juncea 
 

  
 

 x 
   

   

Cyperaceae  Gahnia clarkei Tall Saw-sedge     x   x  x  

Cyperaceae  Gahnia sieberiana Red-fruit Saw-sedge       x     

Cyperaceae  Lepidosperma laterale Variable Sword-sedge         x x  
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Family Exotic Scientific Name Common Name Status  Plot  

 
   

BC EPBC 1 2 3 4 5 6 7 8 9 

Dennstaedtiaceae  Hypolepis muelleri Harsh Ground Fern   
 

 
   

x x x x 

Dennstaedtiaceae  Pteridium esculentum Bracken   
 

 
 

x x x x x x 

Dicksoniaceae  Calochlaena dubia Rainbow Fern   
 

 
    

 x  

Dilleniaceae  Hibbertia sp. 
 

  
 

 
    

 x  

Ericaceae  Leucopogon juniperinus Prickly Beard-heath   
 

 
    

x x x 

Ericaceae 
 

Leucopogon lanceolatus    
 

 
    

 x x 

Fabaceae 
(Caesalpinioideae)  

 * Senna pendula Senna   x         

Fabaceae 
(Faboideae) 

 Glycine clandestina Twining glycine       x  x x  

Fabaceae 
(Faboideae) 

 Platylobium formosum 
 

  
 

 
    

x x x 

 Fabaceae 
(Faboideae) 

 Podolobium ilicifolium Prickly Shaggy Pea   
 

 
    

  x 

Fabaceae 
(Mimosoideae) 

 Acacia ulicifolia Prickly Moses   
 

 
    

  x 

Haloragaceae  Gonocarpus tetragynus Poverty Raspwort   
 

 
  

x 
 

  x 

Juncaceae  Juncus kraussii Sea Rush   x  
    

   

Lauraceae * Cinnamomum camphora Camphor Laurel      x x x x  x 

Lobeliaceae  Pratia purpurascens Whiteroot   
 

 
    

 x x 

Lomandraceae  Lomandra longifolia Spiny-headed Mat-rush   
 

 
 

x x x x x x 

Luzuriagaceae  Eustrephus latifolius Wombat Berry         x x  

Luzuriagaceae  Geitonoplesium cymosum Scrambling Lily   
 

 
 

x 
  

 x x 

Malvaceae * Sida rhombifolia Paddy's Lucerne   
 

 
  

x 
 

   

Meliaceae  Melia azedarach White Cedar   
 

 x 
   

   

Menispermaceae  Stephania japonica Snake vine   
 

 
  

x 
 

   

Myrsinaceae  Aegiceras corniculatum River Mangrove   x x 
    

   

Myrtaceae  Acmena smithii Lilly Pilly   
 

 
    

  x 

Myrtaceae  Angophora costata Sydney Red Gum   
 

 
  

x 
 

 x  
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Family Exotic Scientific Name Common Name Status  Plot  

 
   

BC EPBC 1 2 3 4 5 6 7 8 9 

Myrtaceae  Angophora floribunda Rough-barked Apple   
 

 
  

x 
 

 x x 

Myrtaceae  Callistemon salignus Willow Bottlebrush   
 

 
    

 x  

Myrtaceae  Corymbia gummifera Red Bloodwood   
 

 
    

 x x 

Myrtaceae  Eucalyptus botryoides Bangalay   
 

 
 

x 
  

   

Myrtaceae  Eucalyptus pilularis Blackbutt   
 

 
 

x x 
 

x x x 

Myrtaceae  Eucalyptus punctata  Grey gum   
 

 
 

x 
  

   

Myrtaceae  Eucalyptus robusta Swamp Mahogany     x  x x    

Myrtaceae  Eucalyptus siderophobia North Coast Grey 
Ironbark 

    x       

Myrtaceae  Melaleuca biconvexa Biconvex Paperbark V V 
 

 
 

x 
 

x    

Myrtaceae  Syncarpia glomulifera Turpentine   
 

 
 

x 
  

   

Ochnaceae * Ochna serrulata Mickey Mouse Plant   
 

 
 

x 
 

x  x x 

Oleaceae * Ligustrum sinense Small-leaved Privet   
 

 
 

x x x x x  

Oleaceae  Notelaea longifolia Large Mock-olive         x x x 

Oxalidaceae  Oxalis perennans           x  

Phormiaceae  Dianella caerulea Blue Flax-lily   
 

 
 

x x 
 

x x x 

Phyllanthaceae  Breynia oblongifolia Coffee Bush   
 

 x 
 

x 
 

x x x 

Phyllanthaceae  Glochidion ferdinandi Cheese Tree       x x x  x 

Pittosporaceae  Billardiera scandens Hairy Apple Berry   
 

 
    

  x 

Pittosporaceae  Pittosporum undulatum Sweet Pittosporum   
 

 
 

x x x x   

Plantaginaceae * Plantago lanceolata Lamb's Tongues   
 

 
  

x 
 

   

Poaceae  Cynodon dactylon Common Couch   
 

 
  

x 
 

   

Poaceae * Ehrharta erecta Panic Veldtgrass   
 

 
  

x 
 

   

Poaceae  Entolasia stricta Wiry Panic   
 

 
 

x x 
 

x x x 

Poaceae  Eragrostis brownii Brown's Lovegrass   
 

 
  

x 
 

   

Poaceae  Imperata cylindrica Blady Grass   
 

 
 

x x 
 

x x  

Poaceae  Oplismenus sp. 
 

  
 

 
 

x 
  

 x  
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Family Exotic Scientific Name Common Name Status  Plot  

 
   

BC EPBC 1 2 3 4 5 6 7 8 9 

Poaceae * Paspalum urvillei Vasey Grass   
 

 
  

x 
 

   

Poaceae  Phragmites australis Common Reed   
 

 x 
   

   

Poaceae * Poa sp.    
 

 
    

 x x 

Poaceae  Sporobolus virginicus 
 

  x  
    

   

Proteaceae  Persoonia linearis Narrow-leaved Geebung   
 

 
    

x x x 

Ranunculaceae  Clematis aristata Old Man's Beard   
 

 
 

x 
  

 x x 

Restionaceae   Baloskion tetraphyllum    
 

 
  

x 
 

   

Rhamnaceae  Alphitonia excelsa Red Ash   
 

 x 
   

   

Rosaceae  * Rubus fruticosus Blackberry   
 

 
  

x x    

Rubiaceae  Opercularia aspera Coarse Stinkweed   
 

 
    

 x  

Rubiaceae  Pomax umbellata Pomax   
 

 
  

x 
 

  x 

Santalaceae  Exocarpos cupressiformis Cherry Ballart   
 

 
    

x x x 

Sapindaceae  Cupaniopsis anacardioides Tuckeroo   
 

 x 
  

x    

Smilacaceae  Smilax australis Lawyer Vine   
 

 
    

x x x 

Solanaceae * Solanum nigrum Black-berry Nightshade   
 

x 
    

   

Verbenaceae * Glandularia aristigera Mayne's Pest   
 

 
  

x 
 

   

Verbenaceae * Lantana camara Lantana   
 

 x x x x  x x 

Verbenaceae * Verbena bonariensis Purpletop   
 

 
  

x 
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Fauna species recorded during surveys 

Scientific Name Common Name Exotic BC Act 
Status 

EPBC Act 
Status 

Observatio
n type 

Forested 
habitat 

Estuarine 
habitat 

Cleared 
areas and 
remnant 
trees 

Aquatic species         

Anguilla reinhardtii Longfin eel    O    

Amphibians         

Limnodynastes peronii Brown-striped Frog    W    

Litoria fallax Eastern Dwarf Tree Frog    W    

Crinia signifera Common Eastern Froglet    W    

Birds         

Acanthiza nana Yellow Thornbill    OW    

Acanthiza reguloides Buff-rumped Thornbill    O    

Alectura lathami Australian Brush-turkey    O    

Anas superciliosa Pacific Black Duck    OW    

Anhinga novaehollandiae Australasian Darter    O    

Cacatua galerita Sulphur-crested Cockatoo    OW    

Chenonetta jubata Australian Wood Duck    OW   

Cormobates leucophaea White-throated 
Treecreeper 

   OW   

Corvus coronoides Australian Raven    OW   

Cracticus nigrogularis Grey Butcherbird    OW   

Cracticus tibicen Australian Magpie    OW   

Dacelo novaeguineae Laughing Kookaburra    OW   

Egretta novaehollandiae White-faced Heron    O   
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Scientific Name Common Name Exotic BC Act 
Status 

EPBC Act 
Status 

Observatio
n type 

Forested 
habitat 

Estuarine 
habitat 

Cleared 
areas and 
remnant 
trees 

Eolophus roseicapillus Galah    O   

Eopsaltria australis Eastern Yellow Robin    OW   

Falco longipennis Australian Hobby    O   

Grallina cyanoleuca Magpie-lark    OW   

Haliastur sphenurus Whistling Kite    O   

Hirundo neoxena Welcome Swallow    O   

Lichenostomus chrysops Yellow-faced Honeyeater    OW   

Malurus cyaneus Superb Fairy-wren    OW   

Manorina melanocephala Noisy Miner    OW   

Manorina melanophrys Bell Miner    OW   

Meliphaga lewinii Lewin's Honeyeater    OW   

Neochmia temporalis Red-browed Finch    O   

Ocyphaps lophotes Crested Pigeon    OW   

Pelecanus conspicillatus Australian Pelican    O   

Phalacrocorax varius Pied Cormorant    O   

Platycercus elegans Crimson Rosella    OW   

Rhipidura albiscapa Grey Fantail    OW   

Rhipidura leucophrys Willie Wagtail    OW   

Sericornis frontalis White-browed scrubwren    O   

Sturnus tristis Common Myna *   OW   

Todiramphus macleayii Forest Kingfisher    O   

Trichoglossus haematodus Rainbow Lorikeet    OW   
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Scientific Name Common Name Exotic BC Act 
Status 

EPBC Act 
Status 

Observatio
n type 

Forested 
habitat 

Estuarine 
habitat 

Cleared 
areas and 
remnant 
trees 

Vanellus miles Masked Lapwing    OW   

Gallinula tenebrosa Dusky Moorhen    O   

Phalacrocorax sulcirostris Little Black Cormorant    O   

Mammals        

Petaurus breviceps Sugar Glider    O   

Pseudocheirus peregrinus Common Ringtail Possum    O   

Pteropus poliocephalus Grey-headed Flying-fox  V V O   

Trichosurus vulpecula Common Brushtail 
Possum 

   O   

Vulpes vulpes Fox *   P   

Rattus sp. Rat    P,Q   

Perameles nasuta Long-nosed Bandicoot    F,Q   

Wallabia bicolor Swamp Wallaby    Q,P   

Rattus fuscipes Bush Rat    Q   

Antechinus sp. Unidentified Antechinus    Q   

Rattus rattus Black Rat *   Q   

Tadarida australis White-striped Freetail-bat    U  D 

Mormopterus norfolkensis Eastern Freetail-bat  V  U  D 

Chalinolobus gouldii Gould's Wattled Bat    U D Pr 

Miniopterus schreibersii 
oceanensis 

Eastern Bentwing-bat  V  U Pr  

Vespadelus sp. Little Forest Bat/Eastern 
Cave Bat/Eastern Forest 
Bat 

   U SG SG 
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Scientific Name Common Name Exotic BC Act 
Status 

EPBC Act 
Status 

Observatio
n type 

Forested 
habitat 

Estuarine 
habitat 

Cleared 
areas and 
remnant 
trees 

Miniopterus 
schreibersii/Vespadelus sp. 

Eastern Bentwing 
Bat/Vespadelus sp. 

   U SG SG 

Vespadelus pumilus Eastern Forest Bat    U  Pr 

Miniopterus australis Little Bentwing-bat  V  U D D 

Rhinolophus megaphyllus Eastern Horseshoe-bat    U D D 

Scotorepens orion/Falsistrellus 
tasmaniensis 

Eastern Broad-nosed 
Bat/Eastern False 
pipistrelle 

   U  SG 

Scoteanax 
rueppelli/Scotorepens 
orion/Falsistrellus 
tasmaniensis 

    U SG  

Chalinolobus 
gouldii/Mormopterus sp. 

Gould's Wattled 
Bat/Mormopterus sp. 

   U SG SG 

Vespadelus 
pumilus/Miniopterus australis 

Eastern Forest Bat/Little 
Bentwing-bat 

   U SG SG 

Reptiles        

Dendrelaphis punctulatus Common Tree Snake    O   

Eulamprus quoyii Eastern Water-skink    O   

Intellagama lesueurii Eastern Water Dragon    O   

Lampropholis delicata Dark-flecked Garden 
Sunskink 

   O   

Lampropholis guichenoti Pale-flecked Garden 
Sunskink 

   O   

Pseudechis porphyriacus Red-bellied Black Snake    O   

Varanus varius Lace Monitor    O   
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Key  

Legislative status; V – vulnerable 

Observation type; O – observed, W – heard, F – tracks, feathers, P – scat, Q – camera, U – ultrasonic recording 

Presence in habitat types; D - Species identification not in doubt (definite), PR - Call most likely to represent a particular species, but there exists a low probability of confusion with species 

of similar call type or call lacks sufficient detail (probable), SG - Call made by one of two or more species. Call characteristics overlap making it too difficult to distinguish between species 

(species group
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